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CHAPIEH  I 
INTRCOUCIiaK 

The  •l«nwntai7  school  is  considered  by  many  to  be  the  most  impoiv 
tant  division  of  tha  entire  educational  systftn.    It  is  here  that  the 
greatest  nxnaber  of  boys  and  girls  are  educated  for  the  longest  period 
of  time.    At  this  level  the  foundation  is  laid  for  a  realization  of  the 
habits,  ^lls,  knowledges,  ideals,  attitudes,  and  appreciations  i»hioh 
are  believed  to  be  desirable  for  all  citizens  in  a  free  and  dwnocratie 
form  of  government. 

Through  the  years  the  people  through  legislation  have  made  it  the 
responsibility  of  the  state  to  provide  educational  opportunity  for  their 
children.    However,  legislators  hecTB  not  been  prone  to  prescribe  the 
manner  in  which  the  children  were  to  be  tau^t  nor  to  make  exhaustive 
inspections  of  teaching  procedures.    Instead,  all  of  the  states  have  at- 
tempted to  get  desirable  teachers  by  the  enactment  of  certification  laws 
and  the  establishment  of  state  institutions  for  the  education  of  teachers. 

Need  for  the  Study 
In  order  that  teacher  education  may  be  the  very  best  that  the 

separate  institutions  may  provide  for  the  prospective  teachers,  it  is 
desirable  that  there  be  continuous  researdi,  experimentation,  and  study 
to  aid  in  ihe  development  and  evaluation  of  their  programs. 

Many  college  teachers  have  been  accused  of  being  reluctant  to  ac- 
cept ideas  that  would  necessitate  changes  in  the  established  routine 


X 
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of  their  class  procedures.    The  reluctance  to  carry  on  continuous  re- 
search, experimentation,  and  study  has  perpetuated  obsolete  methods  and 
materials  which  have  been  costly  and  detrimental  to  the  elementary  edu- 
cation program. 

The  arithmetic  content  in  the  textbooks  and  the  grade  placement  of 
topics  have  dianged  little  in  the  past  ten  years.    However,  there  is 
evidence  supported  by  reports  from  conferences  of  curriculum  groups  to 
shoir  thab  eleaentary  teachers  are  not  in  agreement  on  philosqAiy,  aims, 
modes  of  learning,  and  practices  in  the  teaching  of  arithmetic.-^ 

This  lack  of  agreement  wbub  recently  wajixasized  by  Suelta  irtio  is 
editor  of  a  section  on  arithmetic  in  The  Mathematics  Teacher; 

The  divergence  of  elementary  school  programs  is  at  I 
present  time  greater  than  it  has  been  at  any  other  time  dur- 
ing the  past  century.    Biis  divergence  applies  to  all  phases 
of  arithmetic:  to  mode  of  learning,  to  content,  to  serious- 
ness of  purpose  on  the  part  of  both  the  school  and  the  pupil, 
and  to  the  point  of  view  toward  ihe  role  of  arithntetic  in  the 
life  of  the  individual.    Perhaps  the  greatest  unifying  influ-  , 
ence  at  the  moment  is  the  similarity  of  content  of  the  text-  ] 

books.  i 

1 

Sueltz^  in  an  earlier  article  pointed  out  that  a  tentative  agree-  ! 
ment  upon  basic  ideas  would  not  only  save  time  but  would  also  point  the 

Tray  toward  the  foirotilation  of  major  policies.  ^ 

There  is  a  growing  discontent  with  the  achievement  in  mathematics 

at  both  the  elementary  and  secondary  school  levels.    Attention  has  been  i 


•^n  A.  SueltJE,  "Important  Issues  in  Arithmetic,"  The  Mathematics 
Teacher,  XlII  (April,  19h9),  197-199. 

^en  A.  Sueltz,  "Arithmetic,"  The  Mathematics  Teacher,  XLII  (Novemr- 

ber,  19U9),  3^9. 
3 

"Important  Issues  in  Arithmetic,"  loc.  cit. 
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called  to  nuiaerous  examples  of  pupils  not  being  able  to  meet  the  stand- 
ards imposed  upon  them  Ijy  the  junior  high  school,  business  men,  and  the 
armed  forces.    Suelta  ami  Benedick  wlting  in  The  tAathematice  Teacher 
hold  the  point  of  view  thatt 

.  .  .  people  in  business  and  industry,  as  -well  ae 
representatives  of  the  anaed  services  in  the  late  war,  have 
r^>eatedly  asted  that  curriculum  workers  and  ciathematics 
teachers  do  soaething  (almost  cnythins)  "Uiat  will  educate 
the  common  citizen  so  ihat  he  has  at  least  a  modicum  of 
competence  in  the  mathematical  situations  with  irtiich  he  i« 
repeatedly  confronted.^ 

The  following  weaknesses  in  arithmetic  were  reported  from  the  re- 
sults of  tests  given  to  more  than  2000  pi;q?ils  in  three  states  in  the 
eastern  area  of  the  United  States; 

In  computation:  (1)  basic  nunibcr  combinations  in  all 
processes,  (2)  all  computations  with  whole  ntaabers  iriien 
exercises  were  not  sinple  or  very  short j  (3)  jodgtaent  of 
aaeociating  a  process  with  a  situation;  (U)  errors  in  com- 
putation, in  copying  f igtires,  from  messy  work,  and  in  short 
cuts  arising  from  being  smart 

In  understanding:  (1)  basic  concepts  of  whole  nunbers, 
fractions,  and  measures:    (2)  principles  and  relationships 
of  fractions,  and  of  measures}  (3)  the  essential  mathemati- 
cal process  inherent  in  common  situations}  (U)  noaber  rela- 
tionships within  a  process  and  the  relationship  of  one 
process  to  another 

In  judgm«its:  (1)  size  of  common  units  of  measure  and 
of  faniUar  ctojects  to  be  measured;  (2)  fractional  relation- 
ships with  real  things  and  with  pictorial  figures;  (3)  com- 
BDMI  •eoowBical  and  social  information  and  principles;  (U) 
why  ani  itoen  to  use  one  process  rather  than  another  for 


Ben  A.  Sueltz  and  John      Benedick,  "Ihe  Need  for  Extending 
Arithmetical  Learnings,"  The  Mathematics  Teacher,  XLIII  (February, 
19^0),  69, 
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•conojay  of  tine  and  energy |  (,$)  orderly  arrangement  and 
sequence.^ 


It  is  interesting  to  note  the  close  agreement  between  the  abov« 
skills  and  concepts  and  the  following  list  of  fundamental  concepts  which 
the  Comission  on  Post-War  Plans  listed  as  the  ones  which  are  taught  in 
the  first  six  grades: 

1»   Basic  concepts,  processes,  and  vocabulaiy  of  arithmetic 

2.  Our  decimal  system  of  numeration,  including  tiie  concept 
of  decimal  fractions 

3.  Coijputation,  -rfiole  numbers  and  comraon  and  decimal 
fractions 

k»    Principal  units  of  mBasureraent  for  everyday  use 

5.  Solution  of  problems  involving  cocoputatlon  and  units  of 
measurement 

6.  Identification  of  geometric  figures 

7.  Use  of  simple  graphs  5 

8.  Estimation  and  diecking  of  answers  to  problems. 

The  question  arises  as  to  -aby  so  much  criticism  should  be  directed 
toward  one  subject  in  the  elementary  field.    Glennon'''  attempted  to  answer 
the  question  in  his  study  by  measuring  the  extent  of  growth  and  mastery 
of  certain  basic  mathematical  understandings  possessed  ly  three  groups 
of  prospective  elamentary  school  teachers:  teachers  college  freshmen, 
teachers  college  seniors,  and  teachers-innservice.    Olennon's  test 
covered  five  areas  of  basic  mathematical  understandings:  (1)  the  deci- 
mal systea  of  notation,  (2)  basic  understandings  of  integers  and  processes 


^Ibid.,  p.  70. 

^"Guidaice  Pamphlet  in  Mathematics  for  High  School  Students,"  Final 
Report  of  the  Commission  on  Post-4far  Plans  of  the  National  Council  of 
Tteachers  of  Mathematics  (New  York:  The  Mathematics  Teacher,  19U7),  PP» 

lo-n. 

^Vincent  J.  GLennon,  "A  Study  in  the  Needed  Redirection  in  the  Pre- 
paration of  Teachers  of  Arithmetic,"    The  Mathematios  Teaclier,  XLII 
(December,  ISh?),  389-396. 
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(3)  basic  understaniings  of  decimals  and  processes ,  (U)  basic  uodeiv 
standings  of  fractions  ard  processes,  and  ($)  bagle  understandings  of 
the  rationale  of  computation.    Ihese  fundamental  concepts  were  Hsted 
by  the  Comnission  on  Post-War  Plans  as  concepts  irtiich  were  tau^t  in 
the  first  six  grades  and  also  as  the  difficulties  T*iich  were  reported 
by  the  study  conducted  in  the  Eastern  area. 

Olainon  reported  the  following  average  per  cent  of  achievement  of 
basic  mathematical  understandings  for  each  level:  .  . 

1.    The  Teachers  College  Freshman  understands  about 
hJi)$  of  the  basic  mathematical  understandings  tested.  TheBe 
understandings  are  basic  to  the  computational  processes 
taught  in  grades  one  throu^  sixl 

2*    The  Teachers  College  senior  understands  about 
h3%  of  these  basic  mathematical  understandings! 

3.    The  Teacher-in-service  understands  about  S$% 
(slightly  more  than  half)  of  the  understandings  that  are 
basic  to  the  computational  processes  commoriLy  tau^t  In 
grades  one  through  sixl 11^ 

"Rie  findings  reported  in  Glennon^s  study  do  not  present  a  very 
optimistic  picture  of  the  achievement  of  basic  mathematical  understand- 
ings on  the  part  of  student  teachers  and  teachers  -in-service.  Glennon 
in  the  following  remaiics  emphasizes  the  need  for  additional  research 
studies* 

Since  both  carefully  controlled  research  studies  and 
other  less-precise  methods  of  ratic«al  inquiry  have  proven 
the  worth-Tibileness  of  teaching  for  understanding,  we  must 
accept  the  responsibility  for  doing  so.    We  are  now  in  a 
position  to  create  an  "all  out"  effort  to  discover  new 
methods  and  materials  for  teaching  and  evaluating  for  growth 
in  basic  raathanatical  understandings.^ 


Ibid.,  p.  393. 
Ibid.,  p.  396. 


It  would  seem,  therefore,  that  a  need  for  a  study  cdP  the  eduaation 
of  eleaentaiy  arithmetic  teachers  eould  be  suaoarised  in  the  following 
statements t 

1.  Teacher  education  to  be  effective  must  involve  a  continuous 
process  of  researdti  and  evaluation.    Biis  research  and  evaluation  has 
not  been  continuous  in  the  field  of  arithmetic  education  of  elwaentary 
teachers J  ani  this  lack  of  researdi  has  tended  to  perpetuate  obsolete 
methods. 

2.  Elementary  teachers  are  not  in  agreement  on  philosophy,  alms, 
modes  of  learning,  and  practdoes  in  the  teaching  of  arithmetic. 

3.  The  eleraentaiy  schools  have  "been  criticiaed  persistently  for 
the  deficiencies  in  arithmetic  •which  their  products  e::diibit. 

U*   Many  college  seniors  among  prospective  teachers  as  well  as 
large  niaribers  of  in-service  teachers  have  not  ejdiibited  a  clear  under- 
standing of  the  computational  parooesses  ccMaaonly  tau^t  in  grades  one 
through  six. 

$,    In  order  to  understand,  clarify,  and  make  recomnffindations  for 
in^rovement  in  the  education  of  elemeatary  arithmetic  teachers,  it  is 
desirable  that  a  detailed  study  be  made  of  the  educational  programs 
provided  for  prospective  elementary  arithmetic  teachers ♦ 

Purpose  of  Study 
It  is  the  pxirpose  of  this  study  to  analyze  the  programs  for  the 
mathematical  preparation  of  elementary  teachers  in  a  selected  group  of 
teacher  education  institutions  in  the  Southeastern  states  and  to  make 


nteomneTviations  for  th6  Inpro^eincsit  or  1hos0  programsi* 

Specifically,  it  is  the  intoit  of  the  stvdy  to  answer  the  follow- 
ing questions  a 

1*   IThat  mathematics  eont«it  and  methods  in  the  teaching  of  arith- 
metic do  the  selected  states  require  for  certification  to  teach  in  the 
•IflBMitazy  schools? 

2.  How  many  hours  of  mathematics  content  and  aethods  in  the  teach- 
ing  of  arithmetic  are  required  by  the  teacher  institutions? 

3.  TIShat  mathematical  concepts  and  processes  are  tau^t  in  the  coiv- 
tent  courses  to  prospective  elKaentary  teachers?  ■  w 

U*   Ittiat  e:q?erlences  are  offered  in  the  "so-caHed"  methods 
courses  dealing  wilh  arithmetic?  . 

VQiat  provisions  do  the  teacher  education  institutions  make  for 
in-service  arithmetic  education  of  elementary  teachers? 

6.  flhat  mathematical  programs  are  offered  by  tbe  junior  colics 
lhat  have  two-^ar  teacher  education  programs? 

7.  ^3hat  specific  recommendations  can  be  made  for  la?)rovwii«nt  of 
arithmetic  education  of  prospective  elwnentaiy  teachers  in  the  Southeast? 

Assvm^tions  and  Limitations 
Ttie  term  arithmetic  is  defined  as  a  stu^  of  the  significance  and 
uses  of  numbers  in  the  social,  cultural,  economic,  and  industrial  situ^ 
ations  most  commonly  found  in  everyday  life*    Nuaber  concepts  and  coa^>u- 
tations  are  necessary  In  practically  ereiy  subject  and  at  every  level. 
It  TTOuld  be  a  prcAiibitive  task  to  analyze  all  of  these  skills  and 


eonctpte  and  their  uses  j  therefore,  this  study  was  limited  to  m  analysis 

of  the  courses  in  mathematics  and  methods  of  teaching  arithmetic  Tiaich 
are  required  or  offered  for  teacher  education  for  "the  eleaentary  schools. 
The  term,  mathematical  preparation,  was  specifically  used  in  this  study 
to  designate  education  in  mathematics  content  and  methods  of  teaching 
arlthnffitic.   The  tern,  elementaiy  srtiool,  was  teed  to  designate  grades 
one  through  six.    Throu^out  the  study  the  terms  mathematics  and  arith- 
metic are  used  interchangeably.  .  , 

This  stithy  is  ai  aialysls  of  the  establi*ed  coirrses  provided  In 
the  teacher  education  programs.    No  effort  was  made  to  analyze  the  elec- 
tive courses  *ich  individual  stvdents  may  have  conp3e  ted  in  mathematics. 

The  time  and  resoxirces  for  caiducting  this  study  ware  limited)  eott- 
sequently,  the  Institutions  to  be  studied  were  limited  in  nwnber.  The 
study  Tsas  confined  to  the  nine  Southeastern  irtates,  nsmly,  Alabama, 
Flortda,  Georgia,  Mississippi,  Kentucky,  Tennessee,  North  Carolina, 
South  Carolina,  and  Virginia.    Because  these  states  differ  from  other 
regions  of  the  United  States,  and  because  the  selection^^  of  schools 
wi-thin  these  states  vae  not  made  in  a  strictly  ranclaa  manner,  findings 
aftiould  not  be  considered  as  representative  of  ihe  entire  United  States. 

In  nineteen  of  the  fifty  foup-year  institutions  the  matiiematical 
education  of  the  prospective  elsnentary  toaohers  was  entirely  under  the 
supervision  of  the  education  departments.    Ihe  members  of  the  mathe- 
matics departments  in  these  nineteen  institutions  were  not  interviewed. 


Criteria  for  eelection  are  given  on  page  36. 


It  -was  pointed  oat  by  tiio  of  the  directors  of  oleiaentai7  education 
that  their  intern  teaching  pa?ograms  were  a  very  in^ortant  part  of  their 
content  education  in  all  fields  usually  tau^t  in  the  elementary  schools* 
In  these  two  institutions  the  intern  teachers  '■•re  under  the  sv?3ervision 
of  college  staffs  and  the  directing  public  school  taadiers  and  avper* 
visors*    Ihe  intern  teaching  was  conducted  off  -campus.    Time  and  faci- 
lities did  not  permit  the  inclusion  of  the  additional  contacts  necessary 
to  cover  this  phase  of  the  prospective  elementary  teachers*  education* 


BACKGaOUlO  FOE  SHE  SOT  ^ 
There  is  a  recognized  paucity  of  research  studies  #iich  hsve  been 

•    -     J    -  ; 

conducted  in  the  field  of  teacher  education.  An  examination  of  artLcles 
in  Educational  Index  reveals  a  relatively  large  nvmber  of  articles  pro- 
posing new  programs,  new  courses,  general  aspects  of  the  curricultoa  and 
objectives  and  only  a  few  articles  giving  an  extensive  evaluation  of 
various  programs,  courses,  teaching  oaqpetenoies,  and  causes  for  teach- 
er failures.  An  analysis  of  rosearcii  carried  on  idlh  respect  to  teach- 
er rating  impresses  the  reader  with  the  difficulties  inherent  in  secur- 
ing valid  measures  of  teaching  eff ectivcnes84i^ 

Beview  of  Related  Besearoh 

Ihe  related  research  was  divided  into  two  categories:  namely, 
studies  of  the  certification  requireaBnts  of  eleraentaiy  school  teachers 
in  the  United  States  and  surveyB  of  the  programs  provided  by  the  teacher 
education  institutions  for  prospective  elementary  aritiimetic  teachers. 

In  19h$  Blyler^  made  an  eahaustive  study  of  the  certification  re- 
quirements of  eleaentary  school  teachers  in  the  United  States.  Sixteen 
of  the  forty-ei^t  states  required  a  definite  pattern  of  courses.  The 
subjects  wore  grouped  iinder  seven  headings:  social  studies,  physical 
education-health-safety,  mathematics,  science,  language  arts,  fine  arts, 
and  practical  arte. 

■4)orothy  Blyler,  "Certification  of  Elementary  lbr.chers  in  United 
States,"  Elementary  School  Joximal,  XL?  (June,  19U5),  578-^89. 
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Blyiar  f  ouni  tiiat  the  minimiaa  number  of  semester  hours  of  mathe- 
matics required  in  these  sixteen  states  was  tm,  the  tnaximan  ms  five« 
and  the  average  three  and  four-tenths  semester  hours* 

L^ton  in  19h7  made  an  analysis  of  certification  requirements  for 
teachers  of  mathematics.   His  analysis  of  the  situation  in  the  elenwntary 
school  reveals  that: 

Ihe  requirements  in  content  mattiematijs  for  the  lonest 
and  highest  initial  elementary  certificates  are  lower  by 
far  than  the  requirements  in  English,  geography,  and  art. 
Some  nation-^de  means  for  the  lowest  certificate,  expressed 
in  semester  hours,  are:  mathematics  content  ,52}  methods  in 
mathematics  .16 j  Engli^  content  3.92j  geography  content  .8?; 
art  content  1*13  *  •  *  • 

Very  few  of  the  states  require  any  training  in  either 
mathematics  content  or  methods,  only  ten  specifying  any  train- 
ins  in  mathematics  content  for  the  lowest  initial  elementary 
certificate  and  no  state  requiring  more  thai  five  saaester 
hours  in  mathematics  content  for  this  certificate.   For  the 
highest  initial  elementary  certificate  oriLy  eleven  states 
call  for  training  in  mathtMoatics  content  with  five  hours 
again  being  the  greatest  number  required.    Only  five  states 
stipulate  training  in  methods  in  mathematics. 

Many  more  states  are  concerned  with  professional  oouirses 
in  the  training  of  elementary  teachers  than  with  mathematics 
content  courses 

Layton  made  the  following  recommendations  for  certification  of 
elementaiy  teachers:  '  ^  . 

A  bachelor's  degree 

A  minimup  of  six  semester  hours  in  content  mathematice 
consisting  of  a  college  course  in  arithrjetic  and  one  in 
general  mathematics 

The  college  course  in  arithmetic  should  be  such  as  to 
insure  a  competence  over  ihe  iftiole  range  of  subjeet  matter 
which  is  usui2lly  incluied  in  elementary  arithmetic.  The 
course  in  general  mathematics  should  be  non-tedtinical  in 


\.  I.  Layton,  "The  Certification  of  Teachers  of  Mathematics," 
The  Mathematics  Teacher,  XLIII  (Decentoer,  19U9),  378. 
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nature  dealing  idth  topics  in  algebra,  geometiy,  trigonoia- 
etry,  business  problBms,  and  statistics.   As  an  alternate 
to  these  courses  tlie  candidate  for  the  elementary  certifi- 
cate should  be  pemitted  to  stibmit  six  semester  hours  in 
college  algebra  and  trigonometry. 

Professional  courses  including  practice  teaching,  edu- 
cational  ps^i-cholo^y,  observation  in  teachin^;,  irinciples 
of  education,  genoral  psychology,  general  methods  of  teach*- 
ing,  and  the  curriculuaP, 

In  1932  Judd  and  Morton  sent  qvBstionnaires  to  ]ii2  institutions 
ttieh  mre  members  of  the  American  Association  of  Teachers  Colleges.  The 
object  -was  to  determine  the  c  urrent  practices  in  teacher  education  in 
arithmetic.    Iheir  findings  included  the  following  results* 

1.  !Ihirby-five  different  publications  are  used  tm 
textbooks,  counting  a  series  of  el«nentaiy  school  arith- 
metic textbooks  as  one  publication.  .  .  .  (Horton,  Hoan- 
tree-TS^lor,  Taylor,  and  Stone-ikaiory-Grossniokl*  w«r» 
the  most  frequently  used  texts.) 

2.  As  reported  by  96  institutions,  the  per  «mt  ef 
time  devoted  to  methods  in  teacher-training  courses  in 
arithmetic  ranges  fix>m  0  to  100.  ... 

3.  Of  101  institutions  ans-weiing  a  question  pertainlflf 
to  prerequisites,  30  indicated  that  they  have  prerequisit«t 
for  this  course  and  71  that  they  have  none.  '  '• 

U.    Of  10b  institutions  ansiiering  a  question  as  to 
whether  there  -was  a  training  reqxiirement  in  arithmetic  for 
tsacher  certification,  3U  indicated  that  there  was  such  a 
requirement  and  20  ttiat  Ihere  -was  not. 

l5.    Of  96  institutions  reporting  on  the  subject  of 
general  and  differentiated  courses  in  arithmetic,  55  indi- 
cated that  they  offer  courses  on  the  primary  and  intermedi- 
ate levels  separately,  -rfiile  hi  offer  only  the  general  type 
of  course. 

6.  !Ihe  number  of  semester  hours'  credit  carried  by 
training  courses  in  arithmetic  ranges  from  1  to  k»  Sixty 
per  cent  of  the  l5l  courses  reported  by  96  institutions  ear- 
ly Ihree  semester  hours  of  credit. 

7.  In  52  of  103  institutions  reporting,  arithmetic 
courses  are  accepted  as  mathematics  toward  a  degree,  TAiile 
in  51  institutions  arithmetic  is  not  classified  as  mathe- 
juatics  for  this  purpose.  .  .  • 


Ibid.,  p.  379. 
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8.  Classes  in  courses  in  the  teaching  of  arltlmetlc 
range  in  size  from  less  than  10  to  more  than  70.    Ihe  median 
for  these  classes  is  33»8, 

9.  Of  102  institutions  reporting  as  to  -whether  demonstra- 
tion lessons  were  taxi^t  in  the  training  school  for  the  classes 
in  arithoietic,  $7  indicated  that  such  lessons  were  provided 
•«hile  hS  indicated  that  they  were  not.    The  number  of  demon- 
strations ranges  from  1  to  12  vdth  a  median  of  5.8  .... 

10.    Among  the  devices  rated,  tests,  sraphs,  and  flash 
cards  were  considered  to  be  of  relative  large  worth j  gamea, 
notebooks,  crutches,  and  number  pictures  were  given  an  inter- 
mediate rating}  and  rhymes  and  puzzle  problems  were  thought 
to  be  of  relative  little  value. 

11.  Marked  variability  is  shown  in  the  proportion  of 
class  time  which  is  taken  up  by  various  me-ttxods  of  instruc- 
tion .... 

12.  Judgments  of  suggested  time  allotments  for  a  -Uupee- 
••■••ter-hour  course  showed  much  difference  of  opinion.  !Iher« 
WUB  a  definite  disposition  to  devote  less  then  «ix  of  the 
fifty-four  class  hours  to  the  history  of  arithmetic  and  less 
thai  6  hours  to  the  objectives  of  arithmetic.  .  . 

The  strdy  supplied  considerable  information  relative  to  prevailing 
practices  in  the  education  of  teachers  of  arithmetic  but  did  not  indi- 
eat*  which  of  the  practices  were  desirable  and  which  were  tmdaslrable. 

The  United  States  Office  of  Education  appointed  a  coranittee  in  1933 
to  mske  a  National  Survey  of  Education  of  teachers.^   Tbay  found  the  fol- 
lowing size  of  prescriptions  in  mathematics,  according  to  a  catalog 
analysis  of  sixty-six  teachers  colleges  and  nomal  schools : 


Romie  Dustin  Judd  and  Robert  Lee  Morton,  "Current  Practices  in 
Teacher-Training  Courses  in  Arithmetic,"  The  Ibaching  of  Arithmetic, 
Tenth  Yearbook,  National  Council  of  Teachers  of  Mathmatics  (New  Torict 
Bureau  of  Publication,  Teachers  College,  Coluobia  University,  1935) > 
pp.  157-172. 
t 

U.  S.  Qffioe  of  BdtKjatlon,  National  Survey  of  the  Education  of 
Teachers,  Bulletin  No.  10  (Washington,  D,  C:  U,  S.  Government  Printing 
Office,  1937),  p.  517. 


Four-year  Curricula 
Elementary 
Intermediate 
Kindergarten 
Rural 

Upper  grades 

Three-year  Curricula 

Elementary 
Inte  mediate 
Eindergarten-Primary 
Rural 

Upper  grades 

Tro-yesr  Curricula 
Elementary 
Interuiediate 
Kindergarten-Primary 
Rural 

Upper  grades 

One-year  Curricula  - 
Rural 


In  1933  Robinson  conducted  a  surrey  to  determine  the  education  of 
elementaiy  teachers  in  the  field  of  arithiMtic.    The  picture  of  the 
preparation  of  these  teachers  was  obtained  from  an  analysis  of  the  cata- 
logs of  llil  normal  schools  and  teachers  colleges  and  from  r^orts  of  the 
teachers  of  arithmetic  courses  in  twenty-four  normal  schools  and  teachers 
colleges.    Ihe  needs  of  eleraentary  teachers  of  arithmetic  mre  determined 
from  four  sources  t 

1*    An  analysis  of  the  questions  and  ansvrere  of  ^proximately  19«000 
candidates  for  license  to  teach  in  the  elementary  schools  of  New  loric 
City.    Ihese  ezaminaticHis  covered  knowledge  of  arithmetic  and  abilltj 


Per  cent 
Prescribing 
'  Mathematics 


Hange 
of 
Credits 


Median 

of 
Credit 


82 

6$ 


2-10 

1-  13 

2-  9 
1-8 

3- 10 


8 
$ 

i 


■  m 

100 


2-10 

2-5 

2- 10 

3-  6 
U-6 


2-5 

2-ii 
2-8 


2-5 
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to  use  aiittunetioal  processes  and  epplications  to  psychological  and 


educational  principles  dealing  idth  the  teaching  of  arithmetic 

2.    Detailed  £Ccount  of  652  observations  of  the  teaching  of  arith- 
metic in  t-menty-ei^t  New  York  City  Schools 

3*    Special  arithmetic  examination  papers  of  322  teachers  enployed 
in  New  loik  City  and  suburban  communities 

U*    Studies  reporting  the  teaching  difficulties  of  sxltbnstic  in 
rf-ementary  schools  [:.\\r.:. 

A  few  of  the  more  significant  findings  from  Robinson's  report  are: 

Elementary  teachers  as  a  whole  are  fairly  proficient 

in  the  manipulation  of  tlie  mechanical  processes  of  arith- 
metic but  are  significantly  lacking  in  their  knowLedge  of 
the  fundamental  processes 

Teachers  in  this  group  failed  to  use  many  of  the  fun- 
dttoental  and  accepted  principles  of  effective  teaching  in 
their  teaching  of  arithmetic  '  ' 

The  thirty-seven  teachers  ytio  were  teaching  the  profes- 
sional courses  in  the  normal  schools  had  almost  in  all  cases 
a  mast>er's  degree  and  nearly  twelve  years  of  teaching  ex- 
perience 

Hie  median  nunfcer  of  clock  hours  in  the  selected  insti- 
tutions of  professional  courses  in  arithmetic  is  in  the 
neighborhood  of  36-Uo  clock  hours  with  the  teachers  of  ths 
courses  suggesting  $0  per  cent  more  time  needed 

Ihe  phases  which  received  the  most  time  in  the  activi- 
ties of  the  professions!  courses  were:  rational  topics,  ap- 
plications of  psychology  to  teaching,  methods  of  teaching, 
and  review  of  the  elementary  subject  raatterP 

Taylor,  of  Eastern  Illinois  State  Teachers  College,  read  a  paper 
at  the  annual  meeting  of  the  National  Council  of  Teachers  of  Mathetnatics 


6 

Arthur  E,  Robinson,  Ihe  Professional  Education  of  ElqEtentaiy 

tachers  in  the  Field  of  Arithmetic,  Teachers  College  Contribution  to 
ucation  No.  672,  Taachers  College,  Columbia  University,  1936.  Re- 
ported in  U,  S.  Office  of  Education  Bulletin  No.  10,  (Washington,  D.C. i 
U.  S.  Government  Printing  Office,  1<?35),  pp.  U7U-U77. 
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at  Atlantic  City  in  1938  in  ttoich  he  reported: 

In  1928  I  examined  the  published  curriculums  of  13? 
normal  schools  and  teachers  colleges  in  h2  states  to 
determine  the  extent  and  character  of  the  offerings  in 
arithmetic  in  those  institutions.    The  stxsiy  was  repeated 
in  1935  for  128  eudi  institutions  in  39  states.    The  re- 
sults show  that  there  ?fas  a  noticeable  decrease  from  1928 
to  1935  in  the  number  of  semester  hours  of  arithmetic  of- 
fered, and  also  in  the  nunflaer  of  semester  hours  required 
in  curriculvans  for  the  prepare tion  of  elementary  school 
teachers.    In  1935  no  arithmetic  whatever  was  offered  in 
12,536  of  the  teacher  training  institutions  whose  curric- 
ulums 7rere  examined,  and  none  was  required  in  at  least  25^ 
of  the  curriculums  for  the  preparation  of  elementary  school 
teachers.    More  than  $0%  of  all  the  semester  hours  of  arith- 
metic offered  were  given  in  courses  devoted  mainly  or  vliol- 
ly  to  raethods,  and  11.6^2  of  all  semester  hours  offered  were 
given  by  departments  of  education. 

From  the  above  studies  it  seems  probable  that  at  least 
of  beginning  elementary  teachers  do  not  study  arith- 
metic in  college,  and  begin  teaching  a  subject  the  science 
and  psychology  of  T*iich  they  are  essentially  ignorant.  How 
do  I  know  they  ranain  ignorant?    I  have  found  it  out  in  at- 
tempting to  teach  arithmetic  to  hundreds  of  teachers  with 
from  one  to  ttiirty  years  of  experience. 

What  should  the  teachers  college  do  about  it?   A  four- 
yeer  course  for  Ihe  preparation  of  teachers  for  the  elcmten^ 
tary  schools  should  contain  not  less  than  ei^t  semester 
hours  of  mathaaatics.    Students  yho  have  not  had  two  years 
of  high  school  mathematics  should  be  required  to  take  an 
extra  course.    The  required  courses  should  deal  in  the  main 
with  arithmetic,  but  *ould  not  be  called  arithmetic  both 
to  avoid  a  bad  label  for  those  students  Tho  think  that  a 
course  in  arithnietic  is  below  their  level,  and  because 
these  should  not  be  a  course  in  arithmetic  in  the  elementary 
school  sense.    Ihe  aim  of  these  courses  is  to  prepare  teach- 
ers of  mathematics. 7 

Ihe  two  studies  concerned  with  certification  requirements  of  the 

'i 

elementary  school  teachers  in  the  United  States  revealed  that  few  states 


E.  H.  Tlaylor,  "««iatheraatics  for  a  Four-Tear  Course  for  Teachers 
in  the  Elementary  School,"    School  Science  and  ?/.atheniatics,  XXiViH 
(Ifagr,  1938),  500-501,  f 


required  any  education  in  either  mathematics  content  or  methods. 
Host  of  the  studies  dealing  with  aatheGuitios  requireoents  iMch 
Here  based  upon  analyses  of  the  catalogs  of  teacher  education  insti- 
tutions revealed  that  the  Individual  institution  requirements  irere 
hij^er  thai  their  state  certification  requirements.    However,  the 
majority  of  the  studies  included  in  their  recoosuendations  the  need 
for  additional  mathematical  educatLon  for  prospective  elementary 
teachera* 

Opinions  of  Individual  Witers  on  Arithmetic  Education 
of  Elementary  School  Teachers 

One  of  the  earliest  recorded  express! one  of  the  need  for  better 

prepared  teachers  -nas  made  \}y  Benjamin  Franklin.    He  e:3q)ressed  this 

need  in  a  proposal  made  in  advocating  the  establishment  of  the  Academy 

and  Charitable  School  of  the  Providence  of  Pennsylvania,  chartered  in 

1753. 

...  A  number  of  the  poorer  sort  will  herely  be 
qualified  to  act  as  schoolmasters  in  the  country,  to 
teach  children  reading,  writing,  arittimetic,  ami  the  gram- 
mar of  their  mother  tongue,  and  being  of  good  morals  and 
of  good  character,  maQr  be  recommended  from  the  academy  to 
country  schools  for  that  purpose       the  country  suffering 
veiy  much  at  present  for  want  of  good  schoolmasters." 

Conditions  had  improved  veiy  little  by  the  aid  of  the  first  quarter 

of  the  nineteroth  century.    Samuel  R.  Hall  in  his  lectures  on  School 

Keeping,  pxiblished  in  1829,  esqplains  tdbat  many  of  the  deplorable  condi- 


James  P.  Wickersham,  A  Histoiy  of  Edusatlon  in  Pennsylvania, 
(Philadelphia,  Pa.:  Inquirer  Publishing  Co.,  1386),  p.  60. 


tions  then  existing  in  the  schools  Tssre  due  to  the  failure  to  secure 

•ducated  teachers. 

'  Every  stripling  t4io  has  passed  four  years  nithln  the 

■walls  of  a  college,  every  dissatisfied  cleric  t*io  has  not 
ability  enough  to  nanage  the  trifling  concerns  of  a  retail;  .• 
shop,  every  young  farmer  ndao  obtains  in  the  -winter  a  short 
vacation  from  the  toils  of  summer  —  in  short,  every  person 
lAio  is  conscious  of  his  imbecility  in  otiier  business,  es- 
teems himself  fully  competent  to  train  the  ignorance  and 
Twakness  of  infancy,  into  all  the  virtue  and  poiwer  and 
idsdom  of  niaturer  years  —  to  form  a  creature,  the  frailest 
and  feeblest  that  heaven  has  made,  into  the  intelligent  and 
fearless  sovereign  and  adorer  and  almost  the  representative 
,  of  Divinity.^ 

John  S,  French,  Professor  of  ifethematics,  Jacob  Tome  Institute, 
Port  Deposit,  Maryland,  reported  in  the  Ijational  Education  Association 
Addresses  and  Proceedings  in  ISOk  on  what  he  considered  the  difficul- 
ties and  problems  in  the  teaching  of  elementary  arithmetic.    A  summary 
of  that  report  diows  that  many  of  those  difficulties  sod  problems  still 
eadst.  • 

The  inefficiency  of  the  teachers  of  mathematics  is 
one  of  the  serious  problems  for  solution  in  our  educational 
work.    It  seems  to  conie  frcm  a  tendency  to  rely  too  much 
on  the  textbook,  which  in  turn  is  due  primarily  to  a  narrow 
knowledge  of  the  subject,  on  the  one  hand,  and  a  lack  of 
appreciation  of  the  student's  powers  of  comprehension,  on 
the  other.    In  the  grades  the  piqpil  should  obtain  a  word- 
ing knowledge  of  the  fundamental  oper2tions  of  arithmetic, 
tvsted  by  his  sl<ill  in  using  the  tables  and  in  applying 
them  to  continued  multiplication  and  divisionj  with  an 
appreciation  of  algebraic  notation  as  used  for  abridging 
and  facilitating  arithmetical  processes}  and  with  a  true 
<'      concept  of  geometric  figures  and  a  knowledge  of  certain 
mutual  relations  between  them.    All  instruction  in  arith- 
metic should  be  centered  about  the  fundamental  operations. 


^U.  S,  Department  of  Ihe  Interior,  Office  of  Education,  National 
Survey  of  the  Education  of  Teachers,  VI  (v^ashington,  D.  C:  Government 
Printing  Office,  1933),  29- 
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and  the  topics  of  factoring,  fractions,  percentaga, 
interest,  taxes,  and  siraple  denominate  numbers  sfliould 
tend  to  give  practical  applications  of  these  operations. 
The  introduction  of  algebraic  process  should  be  gradual 
and  brouj^t  about  in  such  a  way  as  to  make  the  pupil 
appreciative  of  the  generalities  of  algebra.    Ihe  intro- 
ductory i^ork  should  include  the  f  undainentil  operations, 
factoring,  highest  conEJon  factor,  least  common  multiple 
of  monomials,  fractions,  the  solution  of  all  arithmeti- 
cal problems  by  the  equation  as  long  as  consistent  with 
facility,  and  very  elementary  work  with  type-fona.  Ihe 
study  of  geonetiy  should  bring  into  use  the  metrical 
properties  as  usually  taken  up  in  mensuration. 

Bail^,  in  an  address  before  the  National  Education  AssoclaticHi  in 
19Q5,  made  it  seem  quite  simple  to  obtain  the  objectives  as  stated  by 
French: 

The  principal  factors  in  Ihe  teaching  of  arithmetic 
are  the  course  of  study,  the  textbook,  and  the  tescher. 
!Ihe  office  of  the  course  of  study  is  to  indicate  the 
order  in  which  the  tc^ics  shall  be  considered,  and  to 
aasign  the  time  within  ii^ich  each  shall  be  completed} 
thtt  office  of  the  textbook  is  to  indicate  the  order  of 
the  topics,  and  to  present  them  in  such  a  manner  that 
the  learner  may  master  them  without  assistance;  the  of- 
fice of  the  teacher  is  to  give  the  scjne  instruction  by 
word  of  mouth  -which  is  given  in  the  textbook  by  tiie  print- 
ed page,  and  to  direct  the  learner.  .  .  .  Great  care  should 
be  tfsken  in  the  selection  of  the  textbook  in  the  first 
place J  but  after  the  book  has  once  been  selected,  th« 
teacher  ^ould  be  required  to  follow  its  presentation.-^ 
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John  S.  French,  'J?hat  Study  of  Mathematics  Is  Needed  by  the  Man 
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M.  A,  Bailey,  Teaching  of  Arithmetic  in  ^le  Eloaentary  Schools. 
A  Report  to  the  Forty-Fourth  Annual  Report  of  Addresses  and  Proceedings 
of  the  National  Education  Association,  Asbury  Park  and  Ocean  Grove,  New 
Jersey,  July  3  to  July  7,  1905.    Prepared  by  the  National  Education  As- 
sociation (WashingtcRi,  D.  C,  1905),  pp.  380-381. 
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In  all  probsbllity,  very  few  arithmetic  teadiers  have  ever  read 
the  above  quotationj  however,  arithmetic  teachers  in  general  have  been 
indicted  by  -writers  for  following  the  mechanistic  approach.    Ttie  fact 
that  this  approach  does  not  get  the  desired  results  is  evidenced  by 
the  criticism  that  has  been  directed  tov/aixi  the  teachers.    Bailey' a 
mechaniGtic  idea  was  not  the  only  method  of  presentation  advocated 
by  the  writers  of  fifty  years  ago.    Boyden-'-^  in  writing  on  the  "Es- 
sentials of  Arithmetic"  listed  good  teaching  as  the  first  important 
essential.    Hoyden's  theory  was  more  in  agreeraent  with  the  philosophy 
irtiich  is  described  today  by  the  words  "meaning  and  "understanding." 
He  warned  against  teaching  arithmetic  in  a  mechanical  way  tritich  would 
lead  to  much  ciphering  and  little  thinking.    In  contrast  to  Bailey's 
idea  of  adhering  to  the  textbook,  Boyden  advocated  a  complete  logical 
arrangement  of  arithmetic  by  better  illustrations  of  the  ideas  and 
processes  and  more  problems  -Hhieh  occur  in  actual  life. 

Practically  eveiybody  who  has  «ritt«fn  or  spoken  on  the  education 
of  eleuentaiy  arithmetic  teadiers  has  bemoaned  their  qualifications. 
Ihis  8taten»nt  is  well  borne  out  by  an  examination  of  the  articles  in 
the  current  journals*    lUmy  of  the  contributors  of  these  journals  ex- 
press a  lack  of  confidence  in  the  mathematical  ability  of  the  elanentary 
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Albert  G.  Bojnden,  "15ie  Essentials  of  Arithmetic,"  Education, 
XIV  (March,  lQ9k),  390-398. 
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arithmetic  teacher.    Hoel,^  Reeve,     Carter,"^  Grime,'^  Potter,^"' 
wxl  Brutokoer^^  are  representativ*  of  these  contributors. 

Lesta  Hoel,  JSopervisor  of  Mathamatics,  Portland,  Oregon,  made 
a  stiaiy  of  group  difficulties  in  arithmetic  and  listed  the  factors 
•rtiioh  cause  the  difficulties,  all  of  which  are  the  earmarks  of  poor 
teaching.    The  factors  were: 

1.  Hie  teacher  may  have  insisted  that  there  is 

a  correct  way  to  do  a  certain  type  of  problem  which  may 
not  be  the  easiest  way  for  the  child  and  the  one  )ii*iich 
he  will  understand. 

2.  The  instruction  may  have  been  aimed  at  the 
average  (or  ev«i  the  above  average)  and  pupils  with  dif- 
ficulty get  discouraged,  and  begin  to  have  troubles. 

3.  As  mentioned  above,  the  abstract  process  may 
have  been  presented  too  early j  or  it  may  have  been 
taught  from  a  textbook  instead  of  from  real  life  situa- 
tions. ... 

U.    Too  much  emphasis  may  have  been  placed  upon  speed, 
upon  getting  the  answer,  neglecting  the  emjiiasis  upon 
.  ccxitent  and  meaning. 


^Leata  Hoel,  «nf»hat  Constitutes  Remedial  Work  in  Arithmetic?" 
The  Mathematics  Teacher,  XLIII  (January,  195o),  22. 

W.  D.  ReeT»,  "Modem  Trends  in  Mathematics  Education,"  School 
Science  and  Mathematics,  XLVIII  (January,  IShQ),  21. 
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Paul  D.  Carter,  "From  a  Mechanistic  to  a  Meaningful  Program  of 
Arithmetic;  A  Suggested  Approach,"  School  Science  and  Mathematics, 
XLVII  (October,  19hl),  6o6. 

■^Hershel  E.  arirae,  "A  Plan  for  the  In-Service  Training  of  Teach- 
ers in  the  Elementary  School,"  School  Science  and  Mathematics,  XLYIII 
(October,  19U8),  $17 » 
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Mary  A.  Potter,  "Maintenance  and  Remedial  Opportunities  for  the 

Average  and  above  Average  Student,"  The  North  Central  Association 

Quarterly,  m  (April,  19hl),  h^^-h^. 


Leo  J.  Brueckner,  "Improving  Mathwaatical  Abilities  of  Pre- 
Induction  Groups,"  Bulletin  of  the  National  Association  of  Secondary 
School  Principals,  XXVII  (December,  19U3},  33-it8. 
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5.  The  teacher  may  have  failed  to  recogpiae  that 
children  learn  throu^  seeing,  hearing,  touching,  speak- 
ing, hmdling.    No  avenue  should  be  omitted. 

6.  Certain  basic  concepts  may  be  lacking;    they  may 
have  been  taught  by  rule  (perhaps  by  the  parents).  .  .  . 

7»    Ihe  group  may  not  be  ready  for  the  new  processes 
itien  presented.    Diagnose  before  introducing  any  new  sub- 
ject in  order  to  determine  the  strength  of  each  student. 
On  the  basis  of  tiiis  diagnosis,  clear  up  any  difficulties 
before  introducing  the  new  material. 19 

This  list  of  factors  of  poor  teadaing  ?bich  was  published  in  1950 

20 

is  in  close  agreement  wita  KeUner's'    "Six  rules  for  teaching  arith- 
metic badly*'  nhich  were  published  in  his  Volksschulkuode  at  Sssen  in 
1868. 

As  a  result  of  tfaeir  eocperience  in  w>3rking  with  teachers.  Carter 
of  the  Birmingham  Public  Schools  and  Qrime  of  the  Cleveland  Public 
Schools  expressed  dissatisfaction  with  the  elementary  teachers  of 
arithmetic.    In  their  articles  they  stress  the  points  that  the  majority 
of  elementary  prithmetic  teachers  are  deficient  in  the  handling  of  the 
fundamental  skills  and  concepts  of  arithmetic;  and,  that  they  are  in 
great  need  of  help  in  interpreting  the  philosophy  and  in  putting  this 
I^ilosop*iy  into  practice.  '  , 

Mathematics  teachers  at  all  levels  have  been  shalcen  from  their 
complacency  by  the  criticism  which  has  been  directed  toward  their  work. 
The  unfavorable  denouncements  of  elementary  arithmetic  teachers  irtiich 
have  been  included  in  this  study  are  only  a  saaple  of  the  opinions 
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Hoel,  op.  Pit.,  pp*  22-23. 
20 

T.  H.  Safford,  "Modem  Teaching  of  Arithmetic, «  Atlantic  Monthly, 
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that  have  been  written;  hcmever,  these  opinions  sem  sufficiently 
inclusive  to  show  that  there  is  disagreeaent  with  the  effeotiveness 
of  instruction  in  elementary  arithmetic* 


Ibports  of  Agencies  on  the  Teaching  of  Arithmetic 

Ihroughout  the  years  several  groups  of  leaders  interested  in  ihe 
education  of  teachers  have  served  on  panels  or  cocmdssions  that  have 
conducted  studies  and  presented  recOTmendations  for  programs  dealing 
with  the  education  of  prospective  arithmetic  teachers. 

One  of  the  early  conmdssions  was  the  International  ConEidssion 
on  the  Teaching  of  Elementary  Mathematics  itiich  was  sponsored  by  the 
United  States  Bureau  of  Education  in  1911.    Coooittees  I  and  II  pre- 

i 

sented  the  following  rocaatDendations  for  a  course  for  the  education 
of  eleiaantaiy  teachers  of  arithmetic!  ■ 

1.  A  foundation  in  subject  matter  as  a  basis  for 
Ihe  professional  study  of  mathematics  should  inc^lude  a 
minimum   of  one-half  year  of  hi^  school  arithmetic,  one 
year  of  algebra,  and  one  year  of  geometry. 

2.  Exclusive  of  all  co-orses  in  psychology,  pedagogy, 
principles  of  teaching,  general  methods,  and  history  of 
education,  a  minimum  of  one-half  jnaar  of  the  professional 
study  of  arithmetic  sshould  be  required  to  include  the  fol- 

r •  '  lowing! 

A,    Ihe  teaching  of  elonentary  mathematics 
'    :.  '  K        «.    The  teaching  of  pedagogy  of  arithmetic 

1,    The  mere  elementary  pliases  of  the  psychology 
of  nvanber 

'J     2.    Principles  of  general  method  applied  to  teach- 
"  V.  ing  arithmetic 

;  ^.  3.    Educational  valae  of  arithnetie  and  the  place 

,  .      ..f  of  arithmetic  in  the  general  education  scheme 

r  .;^       b.  The  organization  of  the  general  elementary  school 
'        curriculum  in  arithmetic 
■    -  i.    ,  e.  Organization  of  typical  units  of  subject  matt#r 
for  presentation  to  appropriate  grades 
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d.  DevBlopraent  and  •writing  of  typical  plans  for  teaching 

e.  The  utilizatloo  of  local  and  general  econondc  studies 
for  nomal  application 

f.  Observation  and  discussion  of  typical  leseons  in  the 
grades  showing  ccncrete  applications  of  the  principles 

g.  The  place  of  ganes  and  other  recreational  devices  in 
grade  number  work 

B*    Bie  histcrical  development  of  the  teaching  of  arithmetic 
and  the  place  value  cf  certain  'method',  such  as  those 
of  PestalozzL  and  Grube 
3.    3hat  eveiy  school  enfjai^ed  in  the  preparation  of  teachers  of 
mathematics  should  develop  a  museum  of  materials,  apparatus,  books, 
pan^Jhlets,  papers,  nMch  will  aid  in  interpreting  such  features  as 
the  historic  devolopoent  of  the  subject,  the  present  day  practice, 
and  the  nature  of  the  textbooks 

That  the  head  of  the  department  of  mathematics  should  be 
largely  responsible  for  the  organization  of  the  course  of  study  in 
mathematics  in  the  trainin^j  school,  in  cooperation  -with  the  depart- 
ment of  education  and  the  supenrision  of  the  training  school 

5.  That  the  head  of  the  department  of  raa-Uxematics  should  aid 
in  the  supervision  of  the  training  of  mathematics  in  the  training 
school 

6.  That  the  head  of  the  departmait  of  mathematics,  as  well  as 
the  critic  teacher,  ^ould  give  a  demonstration  lesson  in  the  train- 
ing school,  illustrating  the  principles  of  teaching,  developed  in 
the  methods  class. 

7.  That  ths  amount  of  emphasis  in  all  observation,  discussion, 
written  plans,  and  criticism  should  be  upon  the  basis  of  fundamental 
principles  rather  than  upon  devices  or  petty  details. 21 

The  United  States  Office  of  Education  was  instrumental  in  the  or- 
ganization of  the  National  Survey  of  the  Education  of  Teachers  in  1933. 
Biis  group  presented  the  following  recommendations : 

1,   A  four-year  curriculum  for  future  elementary  teachers 
should  be  required  as  soon  as  possible  because! 

a.  Ihe  elementally  teaclier  is  deficient  in  his  geneial 
education 

b.  He  has  to  be  prepared  to  teach  in  a  larger  range 
of  svbjects  than  the  hi^  school  teacher 
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U.  S,  Bureau  of  Education,  International  Costnission  on  t^e 
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U.  S.  Govertment  i^inting  Office,  I9II),  pp.  h3~hh» 
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I.  • 


o«   His  activities  with  smaller  and  more  icEiatiare 

children  are  more  complex  and  varied 
d.    Recent  trends  require  greater  versatility  and 

adaptation  -cdtli  constant  drain  upon  infonaational 

resources  outside  of  present  textbooks 

2.  So  far  as  teaching  needs  of  elementary  teachers  are  concerned, 
the  subject  taajor  could  be  miniiaiaed  if  not  emitted,  and  general 
education  enphasized.    So  far  as  more  intensive  insight  into  one 
field  is  concemed  in  the  general  education  of  any  person,  the 
•lementary  teacher  needs  it  too.    It  may  be,  however,  that  a 

major  in  education  and  psychology  -vdll  supply  it. 

3.  Detailed  professional  treatment  of  the  content  and  method 
of  the  cornnon  branches  ^ould  be  stressed,  particularly  arith- 
metic, English,  geography,  health,  home  training,  industrial  arts, 
music,  science,  and  social  studies.    Special  adf^tations  for  the 
work  of  the  eloaentary  teacher  must  be  provided  in  these  subjects 
in  substantial  amount  beyond  the  ordinary  courses  offered  for 
genortil  education  in  classes  in  ishich  elementary  teachers  are 
segregated  to  study  tiiese  problems.    These  courses  correspond 

to  special  methods  courses  in  tiie  secondary  teaching  field.  The 
niaaber  for  the  eleaentary  teacher  indicates  a  much  greater  em- 
phasis on  these  courses. 

h*  Specialization  for  inteimediate,  primary,  and  upper-grades 
may  be  done  through  specialissation  courses  mthin  a  general  cur- 
riculum in  elementaxy  education. 

^.   Four-year  collages  and  universities  with  inadequate  facili- 
ties for  specialization  in  elementary  education  including  practice 
teaching  and  denonjrtration  facilities  and  differential  gQf^ral 
curricula  for  elementary  teachers,  ouj^t  not  to  undertake  the  pre- 
paration of  eleaentary  teachers.    Short  term  curricula  should  be 
abolished.    In  general,  the  standard  for  elementary  teacher  prepara- 
tion in  its  more  specialized  features,  though  well  done  in  many 
cases,  is  often  not  so  -mil  done  as  in  education  of  secondary 
teachers . 

6,  Junior  colleges  should  soon  give  up  preparing  short-tem 
one  or  tvso  year  elementary  teachers. 

7.  More  intimate  treatment  of  educational  psychology  for 
elementary  teachers  is  needed. 22 

One  of  the  outstanding  recent  studies  was  the  Second  Report  of  the 
Commission  on  Post-^'ar  Plant.  Bxis  report  was  very  specific  on  the  re- 
quirements in  regard  to  the  education  of  elementary  teiichers: 


U.  S.  Office  of  Education,  National  Survey  of  the  Education  of 
Jsachers,  Biilletin  Wo,  10  (Vi'ashington,  D.  C:  U.  S.  Government  Print- 
ing  Office,  1935),  p.  517 . 


At  sone  point  in  their  education,  prospective  teachers 
of  grade  1  to  6  need  to  learn  a  good  deal  about  the  nature 
of  our  decimal  number  systen  and  the  story  of  its  develop- 
ment,  the  evolution  of  fractional  notation,  the  theory  of 
fundamental  operations  rdth  #iole  numbers,  fractions,  and 
docliaals,  and  the  rationale  and  history  of  conqjutation. 
Steps  need  also  to  be  taken  to  assure  equivalent  prepara— 
tion  in  order  that  they  realize  the  social  aim  as  viell.  It 
is  possible  to  know  mathematics  as  a  closed  system  of  ideas 
and  skills  v/ithout  being  able  to  app]^  it. 

llteachers  of  grades  1-6  tiHio  know  mathematics  in  tois 
narrow  we^r  ere  insensitive  to  the  contributions  of  arith- 
matic  to  social  progress  and  to  sound  and  effective  indi- 
vidual adjustment  in  our  present  culture.    The  course  in 
toe  teaching  of  arithmetic  should  remove  this  deficiency. 
It  can  do  so  if  the  topics  mentioned  are  treated  with 
respect  to  their  social  in?)lications  and  if  the  students 
are  encouraged  to  note  systematically  the  applications  of 
mathematical  concepts  and  the  procedures  to  everyday  life. 

Many  teachers  in  our  elementary  schools  do  not  as  yet 
have  four  years  of  training  in  college.    Ihe  better  school 
systems  employ  only  college  graduates.    If  you  are  plan- 
ning to  teach  in  the  elementary  school,  three  things  are 
very  important:  (1)  a  good  methods  course j  (2)  at  least 
one  course  which  will  give  you  subjectnaatter  background 
for  the  mathematics  tat^t  in  grades  one  throu^  six}  (3) 
at  least  one  course  that  will  give  you  subject-matter 
background  for  teaching  the  general  mathematics  of  grades 
seven  and  eight.    Junior  high  school  teachers  of  mathe- 
matics should  have  at  least  a  minor  in  college  mathematics 

In  19^7  the  President's  Scientific  Research  Board,  Manpower  for 

Besearch,  specified!  .     '.^  , 

Ihe  selected  recommendation  idiich  deals  with  the  edu- 
cation of  the  elementary  school  teacher  briefly  states  that 
the  four  year  college  course  of  the  potential  elementary 
teacher  include  six  semester  hours  of  biological  science 
and  six  semester  hours  of  physical  science,  each  with  pro- 
fessionalized laboratory  work,  and  a  professional  subject 
natter  course  in  arithmetic*    Teachers  of  seventh  and  •igjatb 
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Second  Report  of  the  Commission  on  Post-War  Plans,  "Education 
of  Teachers  of  Llathematics,"    !Ihe  llathematics  Teacher  (l^ay,  19li5), 
p.  215.  '     ^  — 


grade  mathematics  and  general  science  sfiiould  meet  the  gi 
requirenents  far  certification  in  the  secondary  schools. 

Most  of  the  reports  of  agencies  on  the  mathematical  education  of 
prospective  teachers  of  arithmetic  have  been  concerned  laith  means  of 
obtaining  those  objectives  liiich  are  valuable  to  prospective  elementary 
school  teachers.    The  reports  investigated  agree  that  the  raathematioal 
education  of  prospective  elementary  school  teachers  has  been  inadequate. 
Bie  reader  may  be  impressed  tty  the  great  differential  that  exists  be- 
tween i^ese  reports  and  the  state  and  institution  requirements  as  re- 
ported in  the  previous  section* 


Education  Department  versus  liathematics  Department  in 
the  Education  of  Elementary  Arithmetic  Teachers 

A  survey  of  the  literature  written  on  the  education  of  elementary 
arithmetic  teachers  reveals  that  educationists  and  mathematicians  are 
not  in  c-greeraent  on  a  curriculum  for  prospective  elementary  arithmetic 
teachers .  .  ■ 

B«ts  expressed  an  interesting  account  of  this  controversy  in  the 

following  quotation: 

A  study  of  the  reform  movement  in  mathoaetics  showi 
that  during  the  first  thirty  years  of  its  existence  — 
roughly  from  1893  to  192^  —  the  reconstruction  of  mathe- 
matics was  controlled  mainly  by  mathematical  leaders. 
Since  then,  the  'educators'  and  administrators  have  in- 
creasingly dominated  the  scene.    It  appears  that  each  of 
"tiiese  groups  has  a  weighty  share  in  bringing  on  the  present 
crisis.    Briefly  the  mathematicians  tried  to  build  an  im- 
posing edifice,  but  only  too  often  forgot  to  take  into  ac- 
count the  educational  problems  of  the  school.    The  educationist 


Ihe  President's  Scientific  Research  Board,  "Manpower  for  Re- 
search," School  Life,  XXX  (March,  19U3),  20-21. 


fell  into  the  opposite  error,  that  of  glorifying  the 

pupil  but  proceeding  to  forget  mathematics.    Hence  it 

should  be  perfectly  obvious  that  during  the  period  that 

lies  ahead  of  us  we  must  correct  this  dual  blunder  by     .  ^ 

devising  a  program  itoich  shaU  give  due  recognition  . 

both  to  matheaciios  and  to  the  leftrner.^^  >  ' 

Hedrick  was  very  emphatic  In  his  coraiemtiation  of  the  praiiticeft 

idiich  are  a  result  of  the  influences  of  educationists: 

This  sin,  the  employment  by  -UiousEnds  of  teachers  ... 
in  raathemtrtics  ■afao  are  untrained  in  mathematics,  lies 
ot  the  door  of  educationists.    State  laws  of  certifi-     .    ,     •>  •» 
cation  of  teachers  do  not  require  that  ttie  applicant 
teach  subjects  rhich  he  has  studied,  .  .  .  The  accept- 
ance of  teachers  laitrained  in  the  subjects  to  be  tau^t 
comports  badly  vvith  the  established  educational  doctrine 
that  interest  in  the  thing  studied  is  a  prime  requisite 
for  the  learning  process.    Tet  -m  tolerate  teachers  of 
Bsny  a  sifoject,  and  in  particular  mathematics,  tAio  have 
definitely  sham  by  their  own  avoidance  of  it  in  their 
college  training,  that  they  themselves  are  not  interested 
in  it.26  _ 

The  following  quotation  Khich  deals  -with  the  reason  for  the  em- 
ployment of  untrained  arithmetic  teachers  could  irell  have  come  from 
the  pens  of  hundreds  of  mathematicians}  however,  it  was  taken  from  an 
article  uritten  by  P.  B,  Jacobson,  Superintendent  of  Schools,  Daven- 
port, Iowa,  and  Glen  G,  Eye,  Principal  of  Wisconsin  Ki^  School,  The 
University  of  Wisconsin.    ■  -  .     .  ,  . 

Administrators  nfeo  do  not  have  extensive  training 
or  teaching  experience  in  the  field  of  mathematics  tend 
to  possess  an  over-simplified  concept  of  the  fundamentals 
.  ...     of  mathematics.    The  'fundamental  operations'  ore  thought 
to  be  the  same  as  the  'fundamentals  of  mathematics.'  This 


William  Beta,  "The  Teaching  and  Learning  Processes  in  l!aths- 
matics,"  rne  Mathematics  Teacher,  XLII  (January,  19h9),  U?. 
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concept  has  its  counterpart  in  the  field  of  English  -nhen 
it  is  assumed  that  facility  in  saying  words  constitutes 
reading.'' 

The  important  issue  of  securing  cooperation  betneen  departments 
Is  not  going  to  be  settled  by  each  trying  to  write  Vae  most  unfavor- 
able criticism.    Some  of  the  attitudes  iihlch  exist  betireen  departments 
in  institutions  Included  in  this  study  idll  be  summarized  in  toe  sec- 
tion devoted  to  comments. 

Conclusions 

The  summary  of  the  recanmendations  of  these  reports  dealing  with 
the  preparation  of  teachers  of  elementary  school  arithmetic  has  been 
made  in  order  to  clarify  the  -mrk.  alri8a4y  completed  and  to  arrive  at 
a  standard  to  use  in  the  evaluation  of  the  mathematical  programs  in 
the  selected  institutions  in  the  Southeast. 

1.  Ihe  Ipll  report  of  the  International  Canfuission  recommended: 

(1)  tm  and  one-half  years  of  high  school  mathematics  as  a  prerequisite 
for  entrance  to  the  elementary  program,  (2)  a  minimum  of  one-half  year 
of  the  profesKional  study  of  arithmetic,  and  (3)  active  participation 
of  the  head  of  the  mathematics  department  in  the  intern  program  de- 
signed for  prospective  teadiers  of  elemeatary  arithaetic, 

2.  Ihe  National  Survey  of  the  Education  of  Teachers  made  in  1933 
recomnerxied :  (1)  a  four-year  curriculum  for  future  elementary  teachers, 

(2)  the  minimizing  of  majors  in  subject  matter  in  favor  of  general  edu- 


P.  B.  Jacobson  and  den  G.  Eye,  "An  Interpretation  for  /idndnis- 
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eAtlon,  (3)  professional  treatnent  of  the  content  and  the  method  of 
the  cotnraon  branches  of  subject  material,  (k)  specialization  to  be 
handled  in  the  general  curriculua  in  the  elementary  education,  and 
(5)  only  constitutions  with  adequate  facilities  for  specialization 
should  attempt  ihe  education  of  elonentaiy  teachers* 

3.    The  Po8t-War  Plans  Ccnanisslon  recoannended:  (l)  four-year 
course,  (2)  a  good  methods  course  in  arithmetic,  (3)  a  content  cours* 
for  subject  matter  tau^t  in  grades  I  to  VI  and  (U)  at  least  one  course 
for  grades  seven  and  eij^it. 

U*  The  President's  Scientific  Research  Board  specified:  (1)  four- 
year  course  and  (2)  a  professional  subject  matter  course  in  arithmetic. 

$.  Layton's  study  contained  the  folio-wing  reconmendations  s  (1)  a 
four-year  course,  (2)  a  minimum  of  six  semester  hours  in  content  math- 
ematics, and  (3)  one  course  of  general  methods  of  teaching. 

6.  Robinson  found  that  the  median  of  clock  hours  in  the  selected 
institutions  was  in  toe  nei^borhood  of  thirty-six  to  forty  clock  hours. 
Ihe  conclusions  were  that  the  content  was  not  sufficient.    The  teachers 
suggested  50  per  cent  more  time  needed. 

7,  "Kiylor,  as  a  result  of  his  studies,  recommended  not  less  than 
eight  senEster  hours  of  mathematics. 

8.  aiennon*s  findings  offered  factual  support  for  the  reeoomenda- 
tlons  made  In  the  report  of  the  CoBmiaslon  on  Post-^far  Plans. 

9,  Reports  from  curriculum  groups  showed  that  elementary  teadiers 
are  not  in  agreement  on  philosophy,  aims,  modes  of  learning,  and  prac- 
tices in  the  teaching  of  arittaetic. 
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10,    Educationists  said  matheraaticians  are  unable  to  &gre«  on  the 
ourriculum  nhich  should  be  prescilbed  for  prospective  arithmetic  teach- 
ers.   Two  qt»stlons  are  aX-mys  paramomt,  namely,  Tftio  should  be  in 
charge  of  the  required  courses?    And  isiiould  the  emphasis  be  on  content 
or  methods? 


CHAPTEH  ni 
PHDCEDUHES  FOR  SECURING  DATA 


The  basic  purpose  of  the  study  having  been  reached,  it  was 
necessary  to  determine  ritiere  the  information  might  be  secured.  It 
seeras  desirable,  at  the  risk  of  some  repetition,  to  re-state  the  pur- 
pose of  this  study  J  na-aely,  an  analysis  of  ih&  programs  for  the  math- 
ematical preparation  of  prospective  elementary  school  teachers  in 
teacher  education  institutions  in  the  Southeastern  states. 

Ihe  programs  set  up  for  the  education  of  prospective  elementary 
teachers  in  the  various  educational  institutions  are  dependent  upon 
the  certification  requirements  of  the  states  involved  and  the  require- 
ments itoich  the  respective  institutions  deem  necessary  and  desirable 
for  certification  or  for  degrees  in  elementary  education. 

In  order  to  analyze  the  requironents  of  Ihe  individual  institu- 
tions, it  is  necessary  to  determine  (1)  the  hours  of  mathematics  con- 
tent as  irell  as  methods  in  the  teaching  of  arithmetic  required  for  rec- 
ommendation for  certification  or  for  a  degree  in  eleraentaiy  education, 
(2)  the  concepts  and  processes  tau^t  in  the  mathematics  content  courses 
to  prospective  elementary  teachers,  (3)  the  types  of  experiences  of- 
fered in  ttie  methods  of  teaching  aritJimetic  courses,  and  (h)  in-service 
education  programs  provided  for  elementary  arithmetic  teachers. 

Sources  of  Data 

jftie  information  dealing  nrLth  the  semester  hour  requirements  in 
arithmetic  education  could  be  secured  frcsa  the  catalogs  of  the  insti- 
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tutions  involvedj  homever,  the  infomation  on  content  of  courses  is 
much  more  involved.    Courses  "Mhich  have  the  same  number  of  hours  and 
similar  titles  will  vary  in  content  because  of  variable  factors  such 
as  available  facilities,  previous  mathetaatical  preparation  of  the 
students,  abilities  of  the  instructors  involved,  and  the  aims  and 
philosophies  of  the  schools  and  instructors.    Bxis  information  must 
come  from  the  individual  staff  members  involved  in  the  programs  for 
the  education  of  elementary  teachers. 

A  survey  of  the  vrork  lAiich  has  been  written  in  the  field  provides 
a  set  of  standards  to  use  in  the  summarization,  evaluation,  and  recom- 
mendations.   Ihis  information  -siias  secured  from  the  literature. 

Methods  of  Securing  Data      '  ;  ' 

The  infoirmation  on  state  certification  requiiwents  is  a  matter  of 
record  nith  the  certification  officers  in  the  various  state  departments 
of  education.    Copies  of  the  certification  requirements  were  secured 
from  the  states  included  in  this  study.    Catalogs  of  the  institutions 
irere  secured  frm  the  registrars  of  the  institutions  studied.    The  in- 
formation involved  in  the  programs  of  the  individual  four-year  insti- 
tutions was  secured  through  personal  interview  and  the  infomation  was 
recorded  on  a  check-list.    The  information  froa  the  junior  colleges 
was  secured  ty  questionnaires. 

One  of  the  reasons  the  interview  method  of  securing  the  inforoa- 
tion  from  the  four-year  institutions  was  selected  in  preference  to  less 
personal  procedures  was  that  the  programs  frtiich  had  been  set  up  for  the 


education  csC  prospective  elmentsry  arithmatio  teachers  were  very  com- 
plex.   The  diversification  of  the  programs  can  be  illustrated  by  * 
brief  outline  of  two  programs i 

In  institution  A,  twenty-one  students  in  IShS-h?  received  their 
degrees  with  a  major  in  elementary  education*    Ihere  were  no  formal 
courses  in  either  mathematics  content  or  methods  of  teaching  arith- 
metic.   Fron  five  to  six  hours  of  individual  conferences  per  neek  for 
a  semester  were  held  between  the  director  and  each  student.  Through 
these  confererces  the  director  deterniined  the  mathematics  and  science 
deficiencies  and  needs  of  each  freshman.    A  laboratory  "work  shop  -was 
held  for  one  semester  during  the  sophomore  year  to  handle  the  individual 
needs  in  mathematics  and  science  education.    A  svirvey  was  made  of  all 
students  during  the  second  smester  of  the  so0iOBiore  year  to  eliminate 
those  who  did  not  meet  the  required  standards. 

In  institution  B,  182  students  satisfied  ttie  requirements  in 
19U8-it9  for  a  degree  in  elementary  education.    In  this  institution,  all 
freshmen  must  uaet  the  requirements  of  the  general  college.    One  of  the 
requirwnents  was  the  successful  completion  of  a  mathematics  content 
•xaodnation.    All  students  y*io  failed  this  examination  were  required 
to  take  a  tiiree  quarter-hour  course  in  Introduction  to  Mathematics 
vhich  was  under  the  supervision  of  the  math^atics  department.  Last 
year  8U  per  cent  of  the  freehmen  were  required  to  take  the  course  be- 
cause of  their  low  scores  on  the  entrance  examination.    At  the  end  of 
the  course,  toey  were  again  given  the  entrance  examination.    This  con- 
tinued until  the  student  passed  the  test  or  dropped  out  of  the  university. 


\Jp<m  being  admitted  to  the  curriculiim  iihich  leads  to  a  degree  with  a 
major  in  elemaitary  education,  the  student  was  required  to  take  « 
general  metiicxis  course.    "Diis  was  a  four  quarter-hour  course  in  irtiidx 
approximately  fourteen  clock  hours  inere  spent  on  the  methods  of  teach- 
ing arithmetic,    "niis  course  was  under  the  supervision  of  the  education 
department.    In  addition  to  these  required  courses,  Arithmetic  in  the 
Eletaentary  Schools  -sras  offered  as  an  elective  course.  , 

A  reply  blank  for  securing  the  desired  information  about  pirograms 
which  were  as  diversified  as  t^ese  two  would  have  been  so  lengthy  and 
involved  that  fe^s  -would  have  taken  the  time  to  fill  it  out.    Many  of 
the  questions  would  not  have  applied  to  individual  schools.  Ihis 
would  have  led  to  a  sketchy  completion  of  the  entire  blaric  with  the 
result  that  much  of  the  desired  data  would  have  been  omitted.  Such 
results  would  have  been  unreliable.    In  addition,  people  are  much  more 
willing  to  devote  time  to  an  interview  th£in  they  are  to  filling  out  a 
questionnaire. 

There  are  other  advantages  to  the  interview  method  -ahich  were  con- 
sidered in  selecting  this  means  of  collecting  the  data.    People  general- 
ly do  not  want  to  put  confidential  information  in  writing;  they  may  want 
to  see  who  is  getting  the  information  and  receive  a  guarantee  as  to  how 
it  is  to  be  used J  they  need  the  stimulation  of  personal  contact  to  imjti- 
vate  them  in  providing  the  information.    Furthermore,  the  interview  en- 
ables the  worker  to  follow  up  leads  arei  take  advantages  of  snail  clues 
Tiiich  are  necessary  in  dealire  with  complex  material.    Ihe  interview  af- 
fords an  opportunity  for  the  intervievser  to  give  information  liiich  will 


clarify  the  issues  involved.  .  ^ 

Selection  of  Institutions  to  Be  Included  in  the  Stculy 
Once  the  procedure  for  securing  the  data  had  been  determined,  the 
next  step  in  the  study  iras  to  select  the  institutions  ifaioh  were  to  be 
included.    Ihe  time  and  resources  for  conducting  this  study  were  limit- 
ad|  consequaitly,  the  danger  of  attempting  more  than  could  be  coapletely 
carried  out  had  to  be  recognized.    The  territory  to  be  covered  was 
limited  to  the  following  nine  Southeastern  states:  Alabama,  Florida, 
Georgia,  Kentvcky,  Mississippi,  North  Carolina,  South  Carolina,  Ten- 
nessee, and  Virginia.    Althou^  great  differences  exist  in  the  educa- 
tional op^rtunities  offered  by  these  states,  they  do  have  many  economio 
political,  racial,  and  social  problems  in  camnon. 

Ihe  institutions  included  in  the  study  consisted  of  all  of  the  state 
universities  and  a  san^jling  of  all  other  types  of  four-year  institutions 
that  educated  elementary  teachers.    The  institutions,  other  than  the 
state  universities,  were  selected  on  the  basis  of  (l)  the  number  of 
elementary  teachers  graduating  in  19li9-50,  (2)  willingness  of  the  insti- 
tution to  participate  in  the  study,  and  (3)  location  of  the  institution 
idth  respect  to  a  plamed  route  of  travel. 

A  letter  was  mailed  to  eadi  of  the  205  white  and  negro  four^yaar 
institutions  irtiich  are  listed  in  Education  Directory  Hi^er  Education 
published  by  the  Office  of  fidusatlon  in  ISk?*    Ihese  letters  were  used 
in  an  effort  to  determine  if  the  Institutions  had  programs  for  the  num- 
ber of  students  niio  would  complete  a  prescribed  elementary  course 
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betTwen  Jtme  1$,  19h9  and  June  l5,  19^0.    One  hundred  sixty-three 
institutions,  or  approximately  80  per  cent,  responded  to  the  initial 
letter.    The  13^  liiite  scdiools  that  did  report  enrolled  90.1  per  cent 
of  the  total  white  students  in  all  of  four-year  colleges  and  maiversi- 
ties  in  the  nine  Southeastern  states.    The  tuenty-ei^t  negro  schools 
iMch  reported  represented  65.9  per  cent  of  the  total  negro  students 
enrolled  in  fomr-year  colleges  in  the  same  region.    Of  the  schools 
•rtiich  respond*!,  forty-three  reported  that  they  did  not  educate  ele- 
mentary teachers. 

Of  the  120  responding  institutions  iihich  educate  elementary  teach- 
ers, seven  of  the  Thite  institutions  did  not  furnish  information  on  the 
number  of  graduates  that  completed  a  prescribed  course  in  elanentary 
education.    Fifty  —  thirty-eight  -white  and  twelve  negro  —  institu- 
tions were  inclixied  in  this  study.    These  fifty  selected  institutions 
educated  67.9  per  cent  of  the  -white  elementary  teachers  and  67.0  per 
cent  of  the  negro  elementary  teachers  that  were  reported  by  the  respond- 
ing institutions. 

Table  I  contains  the  nuntoer  of  students  conpleting  prescribed 
courses  in  elementary  education  in  ei^ty-five  ttoite  and  twenty-eight 
negro  institutions  between  June  l5,  19U9  and  June  l5,  19^0?  Tfeble  I 
also  contains  the  number  and  per  cent  of  these  teachers  that  were  in- 
eluded  in  the  study.  .. 

Only  one  school  out  of  the  163  that  responded  "to  the  initial  let- 
ter refused  to  cooperate  in  the  stidy.    The  reason  given  was  the  lack 
of  staff  and  time. 
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TABLE  I  -/ 

Nianber  of  Elementary  Teachers  11*10  Completed  a  Prescribed  Elementary 
Education  Course  in  85*  IWhite  and  28  Negro  Institutions 


Length  of  Course  in  Years 
 Total 


Number  of  White  Students 

Reported  in  85  Institutions 
Moiifeer  of  V^'hite  Students 

Beported  in  3d  Institutions 

Studied 
Per  Cent  of  T5hite  Students 

Included  in  the  Study 

Mumber  of  Negro  Students 

Beported  in  28  Institutions 
Number  of  Negro  Students 

Reported  in  12  Institutions 

Studied 
Per  Cent  of  Negro  Students 

Included  in  the  Study 


62.1 


88.9 


3U 


0 


• 

0 


1796 
70,9 


2$  U2k 


735 
60.0 


3188 

2166 
67.9 

1258 

81*3 
67.0 


Seven  of  the  iihite  institutions  tiiat  reported  elementary  educa- 
tion programs  did  not  furnish  the  number  of  students  that  completed  a 
prescribed  elementary  education  course. 


The  schools  were  so  grouped  that  it  was  possible  to  contact  than 
by  traveling  5600  miles.    This  mileage  included  the  pilot  study  as  iiell 
as  some  back-tracking  that  was  necessary  in  order  to  see  particular 
Individuals  yto  were  not  available  on  the  first  call.    A  map  showing 
the  location  of  the  institutions  follows  on  pag.  39. 

The  criteria  led  to  the  selection  of  the  following  fifty 
participants;  ,> .  ; 
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1.  Agricultural  and  Industrial  State  College,  MashviUe,  Tennessee 

2.  Alabama  Polytechnic  Institute,  Auburn,  Alabama 

3.  Albany  State  College,  Albany,  Georgia 
U.  Berea  College,  Berea,  Kentucky 

5.  Bethel  College,  UcKenzie,  Tennessee 

6.  Claflin  College,  Orangeburg,  South  Carolina 

7.  David  Lipscomb  College,  Nashville,  Tennessee 

8.  Eastern  Kentucky  State  College,  Richmond,  Kentucky  ,  . 

9.  Florida  Agricultural  aril  Mechanical  College,  Tallahassee,  Florida 

10.  Florida  State  University,  Tallahassee,  Florida 

11.  George  Peabodj'  College  for  Teadiers,  Nashville,  Tennessee 

12.  Georgia  State  College  for  IWomen,  Milledgeville,  Georgia 

13.  Georgia  State  Woraans  College,  Valdosta,  Georgia 
Hi.  High  Point  College,  Hi^  Point,  North  CaroUna 

15.  Kentucky  State  College,  Frarkfort,  Kentucky 

16.  Kentucky  ISesleyan  College,  Winchester,  Kentucky 

17.  Le  Moyne  College,  Memphis,  Tennessee 

18.  Limestone  College,  Gaffney,  South  Carolina 

19.  Longwood  College,  Farmville,  Virginia 

20.  Madison  College,  Harrisonburg,  Virginia 

21.  Mary  Baldiiin  College,  SUuton,  Virginia 

22.  Memphis  State  College,  Memphis  Tennessee 

23.  Mercer  University,  Macon  Georgia 

2U.  Meredith  College,  Raleigh,  North  Carolina 

25.  Middle  Tennessee  State  College,  Murfreesboro,  Tennessee 

26.  Mississippi  Southern  College,  Hattiesburg,  Mississippi 

27.  Mississippi  State  College,  State  College,  IJississippi 

28.  Mississippi  State  College  for  Women,  Columbus,  Mississippi 

29.  Mississippi  Woman's  College,  Hattiesburg,  Mississippi 

30.  Murray  State  College,  Murray,  Kentucky 

31.  Salem  College,  ?finston-Salem,  North  Carolina 

32.  Shaw  University,  Raleigh,  North  Carolina 

33.  State  Colored  Norman,  Industrial,  Agricultural,  and  Mechanical  Col- 
lege, Orangeburg,  South  Carolina 

3U,  State  Teachers  College,  Montgomery  Alobaaa 

35.  State  'teachers  College,  Troy,  Alabama 

36.  Tuskegee  Institute,  Tuskegee,  Alabama 

37.  University  of  Alabama,  University,  Alabama 
33,  University  of  Florida,  Gainesville,  Florida 
39.  University  of  Georgia,  Athens,  Georgia 

kO»  University  of  Kentucky,  Lexington,  Kentucky 

Ul.  University  of  Mississippi,  University,  Mississippi 

U2.  University  of  North  Carolina,  Chapel  Hill,  North  Carolina 

U3.  University  of  Soutti  Carolina,  Columbia,  South  Carolina 

hh'  University  of  Tennessee,  Knoxville,  Tennessee 

U5.  University  of  Virginia,  Charlottesville,  Virginia 

U6.  Virginia  State  College,  Petersburg,  Virginia 

U7.  Western  Kentucky  State  College,  Bowling  Green,  Kentucky 

U8.  ¥inston-Salem  Teachers  College,  Winston-Salem,  North  Carolina 

U9.  Winthrop  College,  Rock  Hill,  South  Carolina 

50.  Woman's  College  of  University  of  North  Carolina,  Greensboro,  N.  Car. 


la 

Classified  according  to  type,^  this  list  includes  nine  teachers 
colleges,  eight  publicly  controlled  and  one  privately  coatrolledj  eigjit- 
•en  colleges  of  liberal  arts,  eight  publicly  controlled,  ten  privately 
controlled)  and  eleven  universities,  all  but  one  publicly  controlled) 
•ight  negro  colleges,  six  publicly  controlled  end  two  privately  con- 
trolled; one  privately  controlled  negro  university;  tm  publicly  con- 
trolled negro  teachers  colleges  and  one  privately  controlled  negro 
technical  school.    This  selection  includes  every  state  university  and 
every  other  type  of  four-year  institution. 

Description  of  Check-List 
Having  decided  on  the  purpose  and  method  of  securing  the  data  froa 
the  four-year  institutions,  it  seemed  desirable  to  construct  a  check- 
list to  use  in  the  interview.    The  chief  purpose  of  the  check-list  was 
to  call  attention  to  various  aspects  of  the  problons  so  that  no  signifi- 
cant  material  would  be  overlooked.    The  check-list'  liiich  was  finally 
used  in  this  study  consisted  of  ei^t  parts.    A  brief  discussion  of  each 
part  follows: 

Part  I;  General  Information.    The  purpose  of  Part  I  was  to  aid  in 
the  identification  and  classification  of  the  institution  and  to  serve 
as  a  background  for  the  interview.    The  information  to  be  filled  in  in- 
cluded the  date,  name  of  institution,  location,  enrollment,  number  of 
students  completing  each  of  the  different  courses,  and  the  names  of  the 

■^Classified  according  to  Education  Directory  Higher  Education, 
Federal  Security  Agency,  Office  of  Education,  19u9-50. 
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A  complete  copy  of  this  check-list  is  included  in  Appendix  B. 


of  the  individuals  interviewed.    All  of  this  information  nas  to  be 
filled  in  before  contacting  the  staff  for  the  interview.    It  was  de- 
cided that  in  the  interest  of  accuracy  the  interviewer  should  verify 
the  information  nihich  was  taken  from  the  Education  Directory  Hi^er 
Education  and  from  the  initial  letter  which  the  institution  provided. 

Part  II:  Types  of  Programs  Offered.    It  is  here  that  the  dif- 
ferent types  of  programs  listed  in  tenns  of  years  required  for  com- 
pletion were  recorded.    All  content  and  methods  courses  in  mathematics 
irtiioh  the  institution  offered  tha^  were  suitable  for  elementary  teach- 
ers were  also  listed  in  this  part  and  designated  as  required  or 
elective. 

Part  III I  Orgatdgation.    Four  distinct  ideas  were  discussed  and 
the  responses  recorded  under  Part  III.    Ihese  can  be  illustrated  by 
the  following  four  questions:  (1)  Is  the  mathematical  edwation  under 
the  supervision  of  the  mathematics  or  education  department,  or  both? 

(2)  Is  the  basic  matiaematics  required  a  general  college  requirement 
or  is  it  a  requirement  provided  especially  for  elementary  teachers? 

(3)  Wio  is  responsible  for  the  mathematical  requirements  for  the  dif- 
ferent programs?   Are  the  institutions  providing  programs  i*iich  meet 
•Uie  minimum  state  requirements  or  have  they  developed  programs  nhich 
are  designed  to  fit  the  individual  needs?    (U)  Does  eadi  stvxient  have 
A  faculty  advisor  to  aid  him  in  the  selection  of  his  courses? 

Part  17;  Selectivity  of  Stuients.    In  part  IV  an  attempt  w&a  made 
to  determine  the  mathematical  background  of  the  students  yitio  were  plan- 
ning to  major  in  elementary  education.    Provisions  were  made  to  record 
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the  high  school  mathematics  required  for  admission,  the  discussion  of 
entrance  examinations  in  mathematics^  the  availability  of  results  from 
8t8te~«ide  tests  given  to  hi^  aehool  seniors,  and  the  description  of 
any  refresher  courses  in  mathematics  required  of  those  ^o  had  defi- 
ciencies in  matiiematics. 

Part  Y;  Detailed  Outline  of  the  Work  Offered  in  Methods  of  Teach- 
ing /.rithinetic.    Part  V  consisted  of  three  raain  divisions:  (1)  general 
information  dealing  Tdth  methods  of  teaching  arithmetic,  (2)  a  cheek- 
list  of  tiie  topics  usually  treated  in  a  methods  of  teaching  of  arith- 
metic, and  (3)  a  check-list  of  available  supplementary  texts  on  toe 
mettiods  of  teaching  arithmetic.     In  the  first  division,  provision  irais 
made  to  record  the  answers  to  these  questions*    (1)  Is  there  a  separate 
course  for  methods  of  teaching  of  arithmetic'^    (2)  If  there  is  not  a 
separate  course,  what  subjects  are  combined^    (3)  How  much  time  is  al- 
located to  methods  of  teaching  arithmetic^    (U)  How  much  credit  is  as- 
signed to  the  course?    ($)  Is  the  course  required  of  all  prospective 
elanentary  teachers?    (6)  How  much  education  and  experience  he,s  the 
instructor  had  in  elementary  education?    (7)  Hihat  text  is  used  in  toe 
course?   and  (8)  What  comments  does  the  instructor  have  on  the  course? 
The  check-list  of  topics  and  reference  materials  were  provided  for  the 
convenience  of  the  instructor  of  the  course.    Ihese  were  not  to  be  used 
in  cases  where  a  syllabus  and  outline  of  supplementary  material  or 
bibliography  were  available.  .  ' 

Part  VI:    Content  of  Mathematics  Courses  Suitable  for  Elementary 
Teachers .    (This  section  tras  checked  from  information  secured  from  the 


matfaematics  departaents) .    Provision  -was  made  for  listing  the  mathe- 
matics courses  niiich  the  institutions  offer  that  were  suitable  for 
elementary  teachers.    The  suitability  was  based  on  the  popularity  of 
the  courses  idth  prospective  eleraentaiy  teachers.    In  addition  to  the 
names  of  the  courses,  the  credits  assigned  to  each,  the  texts,  and 
their  authors  Tvere  also  checked. 

Part  VII :   Detailed  Syllabi  of  All  Mathematics  Content  Coursea 
That  Were  Not  Listed  under  Conventional  Htles.    If  a  syllabus  was 
available,  a  check-list  Tshich  contained  l6p  items  was  provided  for 
the  convenience  of  the  instructor. 

Part  7III;  Sumnary.    The  final  part  of  the  check-list  was 
danreloped  -aith  the  idea  of  getting  evaluations  and  conments  concern- 
ing the  programs.    The  leading  questions  in  the  summaiy  dealt  with 
follow-up  vfork  executed  to  determine  success  of  the  teachers,  special 
in-service  education  provided  in  the  field  of  mathematics,  standardised 
tests  used  at  the  end  of  program,  and  the  personal  satisfaction  shown 
in  the  program  as  a  whole.    Space  was  provided  for  conments  and  evalu- 
ation. 

Description  of  the  Questionnaire  Sent  to  Junior  Colleges 
In  the  nine  states  located  in  the  Soutiieast,  there  are  ainety-flve 
junior  colleges.    A  study  of  the  education  of  prospective  teachers  in 
this  region  would  not  be  complete  without  taking  into  consideration  the 
programs  offered  in  these  junior  colleges.    Six  of  the  nine  states  offer 
a  certificate  to  teach  in  the  elementary  schools  on  the  basis  of  two 


years  of  college  education.    Since  the  prograiae  of  the  Junior  colleges 
ar«  not  as  involved  as  the  prc^rams  in  the  four-year  institutions,  it 
■ma  decided  to  make  e  questionnaire  study  of  their  programs. 

The  questionnaire^  was  designed  to  secure  the  folloiring  informa- 
tion: 

1.  The  number  of  students  that  -will  have  oanpleted  their  ele- 
mentary education  in  the  Junior  colleges  from  June  IS,  19h9  to  Jum 
15,  1950 

2.  The  content  mathematics  courses  offered  to  and  required  of 
the  prospective  elementary  te  chers 

3.  The  courses  offered  in  the  methods  of  teaching  arittoetio 

U.    The  hif^h  school  prerequisite  mathematics  courses  required  for 
•dbission  to  the  elementary  program 

5.  The  use  of  mathematics  entrance  examination 

6.  Refresher  courses  offered  in  mathematics 

7.  CoBDBients  of  instmctors  on  the  adequacy  of  the  mathematics 
program  ..   ..  . 

8»   Hhat  the  staff  members  idio  are  teaching  in  the  Junior  colleges 
would  consider  an  ideal  program.    '  f  fV' 


A  copy  of  the  questionnaire  is  enclosed  in  t^e  appendix. 
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aiAPTER  17 

ANALYSIS  OF  IHE  ARIUDIEnC  REQUIREMENTS  FOR  CERTTFICATIOH 
OF  TEACHERS  FOR  GRADES  I  THROUGH  VI  IN  THE  NINE  SOUTHEASIERN  STATES 

There  are  great  differences  anong  ttie  Southeastern  states  in  regard 
to  the  arithmetio  requirements  for  certification  of  elementary  teachers. 
Biese  differences  exist  not  only  anong  the  states  but  in  the  require- 
ments among  the  institutions  within  the  respective  states.    Some  edu- 
cators seem  to  feel  that  the  lack  of  adequate,  uniform  certification 
laws  has  been  the  chief  cause  contributing  to  the  poor  instruction  in 
arithmetic* 

An  analysis  was  made  of  the  certification  bulletins  provided  by  t^e 
nine  state  departments  of  education  to  determine  the  requirements  for 
the  different  types  of  certificates  in  the  following:  (1)  the  number  of 
hours  of  college  credit,  (2)  the  number  of  hours  in  mathematics  content, 
and  (3)  the  number  of  hours  in  the  methods  of  teaching  arithmetic. 

The  number  of  hours  of  college  credit  demanded  tsy  the  certifica- 
tion laws  was  important  in  studying  the  role  of  Hie  junior  colleges  in 
the  education  of  elementary  teachers.    In  those  states  which  grant  a 
teaching  certificate  upon  the  c(»npletion  of  sixty  semester  hours  or 
less  of  college  credit,  the  junior  college  can  participate  in  a  terminal 
program  for  the  education  of  elementary  teachers.    In  the  other  states 
the  junior  college  may  offer  either  a  progran  of  general  education  or  a 
part  of  the  specialized  education  of  the  four-year  institution. 

The  mathematics  content  and  methods  specified  in  the  state  certifi- 
cation requirements  have  been  noted  in  this  study  in  order  to  determine 
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(l)  if  there  nas  a  tendency  for  a  greater  anount  of  arithmetic  to  be 
taught  in  the  institutions  of  those  states  that  specified  content 
and/or  methods  in  arithmetic  as  a  certification  requirement;  (2)  if 
there  was  a  tendency  for  the  progrssns  in  arithiaetic  education  to  fol- 
low state  certification  re  luirements  rather  than  programs  planned  by 
the  staffs  in  charge j  (3)  if  there  iras  an  agreement  among  the  South- 
eastern states  in  the  amount  of  mathematics  required  of  prospective 
elementary  teachers j  ih)  if  there  have  been  any  noticeable  changes  as 
compared  -with  previous  studies. 

The  requirements  in  terms  of  semester  hours  of  the  teaching  of 
materials  and  meUiods  for  each  of  the  various  certificates  are  included 
in  this  study.    An  effort  was  made  to  determine  if  the  inclusion  of 
general  methods  and  materials  in  the  certificatioa  requirements  con- 
tributed to  the  mathematical  preparation  of  prospective  elementary 
arithmetic  teachers. 

Table  II  lists  the  elementary  certificates  issued  by  the  nin« 
states  that  viere  included  in  this  study.^   In  column  two  the  minimiBB 
college  requirements  for  the  various  certificates  are  listed  in  terms 
of  semester  hours,  years,  or  degrees  as  listed  in  the  19U9-50  bulletins. 
The  number  of  semester  hours  of  content  mathematics  required  for  the 
varioxis  certificates  are  recorded  in  the  third  column.    jQie  hours  marked 
niih  asterisks  permit  mathematics  as  a  choice  between  tuo  or  more  re- 
quiired  content  subjects.    The  requirements  in  mathematics  methods  and 
general  methods  as  specified  for  the  different  certificates  are  listed 

in  columns  four  and  five,  respectively. 

^Information  secured  from  bulletins  issued  by  certification  of- 
ficers in  I9U9-50. 


TABLE  II 


Bequlreoeats  for  Elementary  School  Teaching  CertificatM 
In  the  Southeastern  States 


i'otal  Conient     Ugth.  Genei 

College        liatii.        Methods  Methods 


State  -  Certificate 


Alabama 
CQ^ss  C 
Class  B 
Class  A 


3  year* 

U  years 

Uaster's 


» 


Florida 

Smergency  ' 
Temporary 

ProTisional  Undergraduate 
Graduate 

Provisional  Graduate 
Post  Graduate 


Advanced  Post  Graduate 


Oeofgia 

ftpovisic 


LsXonal 
Professional 
Life  Professional 

Kentucky 

Provisional 

Standard 

Mississippi 
Sennit  -  Class  F 
Permit  -  Class  E 
Class  D 
Class  C 
Class  B 
Class  A 


• 


None  • 

1  year 

2  years 
Bachelor's 
Bachelor's 
Master's  or 
36  hours 
graduate  trork 
Doctor's  or 
approved  36 
hours  gradu- 
ate work  be- 
yond Master's 


2  or  3  years  0 
Bachelor's  0 
Bachelor's  0 


2  years  0 
Bachelor's  0 


6  hours  0 

30  hours 

60  hours  7* 

90  hours  7* 

Bachelor's  7* 

Bachelor's  7* 
plvis  30  hours 


t 
♦ 


14 


I 

t 


i 
i 

0 
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TABLE  II  (Con't) 

Hequireinents  for  Elementary  School  Teaching  Certificates 
in  the  Soutixeastem  States 


State  -  Certificate 


totiil 
College 


Content 
Uath. 


Methods 


General 
Methods 


North  Carolina 


Glass  A 

Bachelor's 

0 

9 

0 

South  Carolina 

"  ...V- 

Group  1  -  Class  1 

Haster's 

0 

0 

0 

Class  3 

Bachelor's 

0 

0 

0 

Class  U 

60  hours 

0 

0 

0 

GrouD  2     Clas£i  2 

BacheTor' a 

0 

0 

plus  18  hours 

Class  1 

Master's 

0 

0 

0 

fn  ORB  "i 

plus  6  hours 

0 

0 

0 

Class  U 

2  years  plus 

6  hours 

0 

;•  , 

0 

Group  3  -  CLass  1  Adv. 

Doctor's 

0 

i 

0 

Class  1 

Master's 

0 

0 

Class  2 

Bachelor's 

plus  18  hrs. 

0 

0 

0 

Glass  3 

Bachelor's 

plus  6  hours 

0 

0 

0 

Group  U  -  Class  1  Adv. 

Doctor's 

0 

0 

Class  1 

Master ' s 

0 

0 

Class  2 

Bachelor's 

plus  18  hrs. 

0 

d 

0 

Class  3 

Bachelor's 

plus  6  hours 

0 

0 

0 

Eknergency  permits 

none 

0 

0 

0 

Tennessee 

I^ermaneni  Professional 

2  years 

1 

0 

9 

Virginia 

Collegiate  Professional 

Bachelor ' s 

0 

0 

0 

Collegiate 

Bachelor ' s 

0 

0 

Offer  mathematics  as  a  choice  betwen  tnno  or  more  required  con^ 
tent  subjects. 


General  niethods  required  but  hoiirs  not  specified. 


Description  of  Certificates  for  Teachers  in  the  Elementary  Sbhools 


3he  following  outline  gives  a  brief  description  of  the  certificates 
available  for  elementary  te;^chers  in  the  nine  states  included  in  this 
study.    The  infomation  was  secured  from  the  bulletins  i*iich  were  sent 
out  \sy  the  certification  officers  for  19li9-50,    The  descriptions  ar« 
not  complete.    Ihey  deal  only  tdth  the  it«ns  that  are  pertinent  to  this 
study,  nanely,  the  minimum  college  voik  required,  the  number  of  hours 
of  content  mathematics  specified  for  each  certificate,  and  the  number 
of  hours  of  methods  of  teaching  arithmetic  and  general  methods  required 
for  each  certificate. 

Alabama 

Elementary  Professional  Certificate  —  Class  C 

College  credit  required  —    Completion  of  an  approved  three-year  program 
for  the  education  of  elementary  teachers.    The  applicant  must  have  the 
minimum  rank  of  a  senior  at  the  institution  that  sulxaits  the  transcript 
of  credits. 

Content  courses  required  —  Fifty-three  quarter  hours  of  designated  sub- 
ject matter  (no  reference  is  made  to  mathemctics). 
Metiiods  courses  required  —  Six  to  twelve  quarter  hours  of  general 
materials  and  methods. 

Elementary  Professional  Certificate  —  Class  B 

College  credit  required  —  Completion  of  four  years  of  college  work  in- 

cluding  a  degree  in  elementary  education. 

Content  courses  required  —  Same  as  for  Class  0. 

Methods  courses  required  —  S«ae  as  for  Class  C*  :^ 

Elementary  Professional  Certifxoata  —  Class  A 

College  credit  required  —  Master's  degree  from  an  approved  college  or 
university  in  an  approved  curriculum  for  the  education  of  elementary 
teachers  Tdth  a  major  either  in  elementary  education  or  an  approved 
academic  field. 

Content  courses  required  —  In  addition  to  the  requirements  for  Class  C 


certificate,  the  candidate  is  to  select  tirenty  quarter  hours  from 
eloDientaiy  education  or  from  approved  acadwnic  fields. 
Methods  courses  required  — •  Same  as  for  Class  C, 

Florida 

Emergency  Certificate  '  !       '  ' 

College  credit  required  —  No  formal  requirwnents.  Certificate  granted 
upon  recommendation  of  county  superintendent  -afaen  no  applicant  properly 
educated  and  certificated  is  available* 

Tenporaiy  Certificate 

College  credit  required  —    Certificate  granted  on  thirty  semester  hours 
of  credit  from  an  accredited  or  non-accredited  institution. 
Courses  required  —  State  Department  of  Education  handles  each  case 
separately  in  detenaining  eligibilityt  . 

Provisional  Undergraduate  Certificate 

College  credit  required  —  Sixty  semester  hours  from  a  standard  institu- 
tion» 

Ooatent  courses  required  — •  Total  of  thirty  semester  hours  from  fo\a' 
isireas  vath  at  least  ei^t  each  in  erts  of  communication,  social  studies, 
and  science  and  mathematics. 

Methods  courses  required  —  Six  semester  hours  •teaching  in  Elementary 
School  and  taree  semester  hours  materials  for  use  -with  children. 

Graduate  Certificate 

College  credit  required  —  Four  year  graduate  from  a  standard  institu- 
tion." 

Content  courses  required  —  A  total  of  forty-five  semester  hours  from 
five  areas  with  at  lecst  eight  hours  in  science  and  mathematics. 
Methods  covirses  required  —  Six  semester  hours  Teaching  in  Elementary 
Schools,  two  semester  hours  Special  Methods  in  Elementary  Schools.  A 
total  of  twenty-seven  semester  hours  in  specialization  requirements 
must  be  completed  in  five  areas,  one  of  lixich  deals  with  materials  for 
use  with  children. 

Provisional  Graduate  Certificate 

College  credit  required  —  Four^year  graduate  from  a  standard  institution 
Content  courses  required  —  A  total  of  thirty-nine  seaester  hours  from 
five  areas  with  at  least  eight  in  science  and  mathematics. 
Methods  courses  required  —  Same  as  requirements  for  graduate  certificate 
except  requirement  in  specialization  vdiich  is  limited  to  twenty-one 
seaester  hours  in  five  areas. 
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Post  Graduate  Certificate      .  ■     •.  *  .   .  >,    ..  ■  : 

College  credit  required  —  liLaster's  degree  or  an  approved  program  of 
thirty-six  semester  hours  from  a  standard  institution. 
Content  and  me-faods  courses  required  —  Same  as  for  the  Graduate 
Certificate . 

Advanced  Post  Graduate  Certificate 

Collie  credit  required  —  ^^^med  doctor's  degree  or  an  approved 
program  of  thirty-six  s«nester  hours  beyond  .-aaster's  degree  from  a 
standard  institution. 

Content  and  methods  ooui^es  required  ~  Same  as  for  the  Graduate 
dertlf  icate . 

Georgia  •    •  ' 

Provisional  SLementary  Certificate 
C'Ollege  credit  required  —  Two  or  three  years. 

*?£>nteni  courses  required  —  A  trenscript  i*dLch  apjaroxiraates  half  of  ttxe 
total  credit  in  acadanic  fields  including  English,  social  science, 
natural  science,  aathematlcs  and  the  hiananities.    From  tiienty  to  IMrty 
semester  hours  is  to  be  taken  in  specialisation  subject  matter  for  the 
elementary  teachor. 

Methods  courses  required  —  Functional  courses  of  from  six  to  twelve 
senester  hours  are  to  be  selected  from  three  i-reas  of  rMch  Materials 
and  Methods  in  the  Elementary  Grades  is  listed  as  one. 

Professional  Elementary  Certificate 

College  credit  required  —  Professional  four-year  currioulua  includ- 
ing  bachelor's  degree. 

Content  and  methods  courses  regtitrad  —  Same  as  for  the  Provisional 
^omentaiy  Certificate. 

The  Life  Professional  Cerfclflcatt 

Granted  to  holders  of  Professional  Certificate  after  six  years  of  suo- 
OMMful  experience  as  a  teacher. 


Kentucky 

Provisional  Elementary  Certificate  •    -        •         j  ■ 

College  ci^dit  required  —  Tigo  years  of  college  tiovk, 

Content  courses  required  —  Thirty-four  semester  hours  of  designated  con- 
tent  material  (no  reference  is  made  to  mathematics). 
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Methods  courses  required  —  Seventeen  semester  hours  of  professional  edu- 
cation  Tfeioh  includes  six  semester  hours  of  Teaching  heading  and  Arith- 
metic and  four  seciester  hours  of  materials  and  methods  in  elementary 
education* 

Standard  Elementary  Certificate  " 
College  credit  required  —  Bachelor* s  degree. 

Content  courses  i-egtuired  —  Seventy-one  semester  hours  of  designated 
content  material  (no  reference  is  made  to  mathematics)^ 
Methods  courses  required  —  Twenty-eight  setmjster  hours  of  professional 
education  T*iich  includes  six  semester  hours  of  Techniques  of  Teaching 
Reading  and  Arithmetic  and  four  semester  hours  of  materials  and  methods 
in  elanentaty  education. 

Mississippi 
Permit  of  limployment  —  Class  P 

College  credit  required  —  Six  semester  hours  in  any  field. 
Permit  of  ^^plojment  ~  Glass  E       .  >  , 

College  credit  required      Thirty  seiaester  hours. 

Content  courses  required  —  'iV^elve  scsnester  hours  from  forty-nine  desig- 
nated semester  hours  ^Mch  includes  six  semester  hours  of  physical 
science,  four  of  -Bhlch  may  be  mathmatlcs . 

Methods  courses  required  —  Six  sonester  hours  from  twenty-four  desig- 
nated  sanester  hours  in  professional  education  idiich  includes  principles 
and  techniques  of  teaching. 

Class  D  Elementary  School  Certificate  .•    .  •  >  • 

College  credit  required  —  Sixty  semester  hours. 

Content  courses  requireid  —  !ftventy-one  semester  hours  from  forty-nine 
<iesignated  sonester  hours  Ti*iich  includes  six  semester  hours  of  jAiysical 
science,  four  of  ^Mch  msy  be  inathematicsj  eighte«i  semester  hours  from 
a  designated  twenty-four  semester  hours  of  specialized  education  vhich 
includes  three  hours  of  arithmetic  for  children. 

Methods  courses  required  —  Tv^elve  semester  hours  from  a  designated 
group  of  twenty-four  semester  hours  of  professional  education  ifhich  in- 
cludes principles  and  techniques  of  teaching. 

Class  C  Elementary  Certificate 

College  credit  required  —  Ninety  semester  hours. 

Content  courses  required  —  Ihirty  semester  hours  from  forty-nine  desig- 
nated seB»ster  hours  fhich  includes  six  semester  hours  of  physical  sci- 
ence, four  of  wiich  may  be  mathematics;  ei^teen  semester  hours  of 


specialized  education  "which  includes  three  hours  of  arithmetic  for 
diildren. 

Methods  courses  required  —  id.ghteen  semester  hours  from  a  designated 
group  of  twenty-four  semester  hours  in  professional  education  irtiidi 
includes  principles  and  techniques  of  teaching. 

Class  B  Elementary  Certificate 

College  credit  reguii-ed  —  Bachelor's  degree  from  an  approved  teacher- 

education  institution. 

Content  courses  re^juired  —  Forty-nine  soaester  hours  of  designated 
general  education  courses  rMch  includes  six  semester  hours  of  physical 
science,  four  of  ii^ich  may  be  mathematics j  twenty-four  hours  of  desig- 
nated specialized  education  ■which  includes  three  semester  hours  of 
•rithmetic  for  children. 

Methods  courses  required  —  Twenty-four  hours  of  designated  professional 
education  nfeich  includes  principles  and  techniques  of  teaching. 

Class  A  Elementary  ^-Certificate 

College  credit  required  —  Bachelor's  degree  from  an  approved  teacher- 
education  institution  plus  thirty  semester  houw  of  appropriate  gradu- 
ate study  in  courses  that  are  acceptable  towaid  an  advanced  degree* 
Content  and  methods  courses  required  —  Same  as  for  Class  B  Elementary 
Certificate.  ' 

North  Carolina 

Class  A  Elementaiy  Certificate  for  Grananar  Grade  or  Primary  Certificate 

College  credit  required  — Bachelor's  degree  from  a  starxiard  institution. 
Content  courses  required  —  Forty-six  semester  hours  of  designated  con- 
tent  material  (no  reference  is  made  to  mathematics). 

Methods  courses  required  —  Eighteen  semester  hours  of  professional  edu- 
eatioQ  (no  reference  is  made  to  any  methods  -work). 

South  Carolina 

Biere  are  four  groups  of  certification  classifications  in  Sou^ 
Carolina  Thich  are  distinguishable  by  the  amount  of  in-service  educa- 
tion and  experience  of  the  teachers  in  these  groups.    Each  group  is 
subdivided  into  classes  and  grades.    The  classes  are  deterained  by  the 
amount  and  kind  of  education.  Ihe  four  grades  are  based  on  scores  made 
on  National  Teachers  Examination.    All  of  the  classes  ere  not  repre- 
sented under  each  gzvup. 

Group  one  —  Probationary  Certificate  '/^ 


Glass  One  '  ,  , 

College  credit  required  —  Prescribed  four-year  program  of  general  and 
professional  education  plus  a  master's  degree  in  education  or  a  master's 
degree  -with  a  major  in  education  and  a  lainor  in  the  subject  area  of  the 
certificate. 

Content  co^irses  required  —  Forty-five  hours  of  designated  course  work 
(no  reference  is  made  to  mathematics). 

Methods  courses  required  —  A  minimum  of  turenty-one  semester  hours  of 
professional  courses  iiliich  includes  special  methods  and  materials  on 
the  elementary  level. 

Class  Three 

College  credit  required  —  Bachelor's  degree 

Content  c-md  methods  courses  •—  Same  as  Group  One  Class  One. 

daas  Four 

College  credit  required  —  Sixty  semester  hours. 

Content  courses  required  —  Ihirty  semester  hours  of  general  education 
plus  nine  semester  hours  of  special  education  (no  reference  is  made  to 
mathematics) . 

^^-foods  courses  required  —  Fifteen  semester  hours  of  professional  edu- 
eaiion  vdiich  includes  general  techniques. 

Group  Tno  —  Intermediate  Professional  Certificates 

daas  One  .„...  •  . 

AH  requirements  are  the  same  as  Group  One  Class  One  except  this  classi- 
fication requires  two  years  of  experience. 

Class  Two 

College  credit  required  —  Completion  of  the  prescribed  four-year  program 
of  general  education  plus  a  minimum  of  eighteen  sanester  hours  of  gradu- 
ate credit  in  general,  professional,  or  special  education. 
Content  and  methods  courses  reqxiired  —  Same  as  Group  One  Class  One. 

Class  Three 

College  credit  required  —   Completion  of  the  prescribed  fou3>-year 
program  of  general  and  professional  education  plus  six  semester  hours 
of  college  credit  in  general  or  professional  education. 
Content  and  methods  courses  required  —  Same  as  Group  One  Class  One. 


Class  Four 

College  credit  required  —  Completion  of  two-year  course  plus  six 

semester  hours  of  general  or  professional  education. 

Content  and  methods  courses  required  —  Same  as  Group  One  Class  One. 

Group  Three  —  Advanced  Professional  Certificates 

Class  One  -  Advanced 

Oollege  credit  required  —  An  earned  doctor's  degree  in  professional 

education  or  an  eerned  doctor's  degree  in  education. 

Content  and  methods  courses  required  -~  Same  as  Group  One  Class  One. 

Class  One 

■   ■  .  • 

College  caredit  required  —  Master's  degree. 

Content  and  methods  courses  required  —  Same  as  Group  One  Class  One. 
Class  Two 

College  credit  required  —  Bachelor's  degree  plus  eighteen  semester 
hours  of  graduate  credit. 

Content  and  oethods  courses  required  —  Same  as  Group  One  CLass  One. 
Class  Ihree 

Collie  credit  required      Bachelor's  degme  plus  six  seraester  hours 
of  college  credit. 

Content  and  methods  courses  required  -~-  Same  as  Group  t'na  Cleiss  One. 

Group  Four  —  Permanent  Professional  Certificates. 

There  are  four  classes  of  certificates  in  this  group,  neaaely.  Class 
One-Advanced,  Class  One,  Class  Two,  and  Class  Three.    The  requirements 
are  the  same  for  these  certificates  as  for  the  corresponding  clas8«8 
In  Group  Three  except  for  the  experiences  required  for  the  Permanent 
Professional  Certificates. 

Emergency  Permits  ' 

There  are  five  classes  of  aaergency  permits  corresponding  to  the  five 
classes  of  certificates.    These  permits  are  handled  as  individual  cases. 

Tennessee 

Permanent  Professional  Certificate 

College  credit  regnlrwl  —  T*to  year  curricultai  for  elementary  teadiers. 


Content  courses  required  ~  Seventy-two  quarter  hours  of  designated 
content  courses  which  include  three  quarter  hours  of  content  mathe- 
matics. 

Methods  courses  required  —  Ei^teen  quarter  hours  of  designated  profes- 
#ional  courses  vAiich  include  nine  hours  of  materials  aid  me-toods  in 
elementary  subjects* 

Tlrginia  "  ■■ 
Collegiate  Professional  Certificate 
College  credit  required  —  Bachelor's  degree. 

Content  courses  required  —  Required  courses  deal  only  idth  physical 
education  snd  hygiene. 

Methods  courses  required  —  Ei^teen  semester  hours  of  professional 
education  (no  reference  is  made  to  methods.)* 

Collegiate  Certificate 

College  credit  required  —  Bachelor's  degree. 

Content  courses  required  ~  Saae  as  Collegiate  Professional  Certificate. 

fethods  courses  required  —  80  reference  is  msde  to  any  professional 
education. 


A  study  of  Table  2  and  the  statements  regarding  certification  re- 
quirements reveals  that  two  states  granted  emergency  certificates  with- 
out college  credits.    Ihe  lowest  non-eraergency  certificates  in  the  nine 
states  included  in  this  stucfer  were  earned  by  the  caaple  tion  of  two  years 
of  work  in  six  of  the  states,  three  years  in  one,  and  four  years  in  the 
other.    Only  tw)  states  required  a  content  course  in  mathematics  for 
their  hi^est  certificates  and  two  others  offered  mathematics  as  a 
choice  bettieen  two  or  more  required  courses.    Six  of  the  nine  states 
required  work  in  general  methods  and/or  materials.    One  of  these  six 
specifically  designated  a  course  in  the  teaching  of  arithmetic. 

Ihere  was  a  tendency  for  the  certification  departments  of  the 
states  included  in  this  study  to  require  a  four^year  degree  or  hi^er 


for  the  highest  certificates  granted  prospective  teachers  of  the 
elementary  schools.    Four  of  the  nine  states  required  five  or  more 
years  of  college  work  for  the  hi^^est  certificate  issued. 

Ifero-thirds  of  the  states  required  a  course  in  general  methods 
of  all  prospective  elementary  teachers.    Very  few  of  the  certifica- 
tion requirements,  howerer,  included  either  content  mathematics  or 
methods  of  teaching  arithmetic* 

There  was  a  great  variance  in  the  ntaaiber  of  types  of  certificates 
issued  by  the  different  states.    One  state  issued  only  one  type  of 
certificate  to  all  elementazy  teachers,  iriiiXs  a  second  state  issued 
forty-nine  different  classifications  of  elementary  certificates.  The 
medium  number  issued  by  the  nine  states  included  by  this  study  was 
three. 

Few  changes  in  certification  requirements  for  the  elementary 

school  teadiers  were  enacted  betvaen  Janxiary  1,  19k7  and  January  1, 
2 

19^0,    Layton's    study  listed  the  lowest  and  the  hi^est  certifica- 
tion requirements  -wixich  were  in  effect  January  1,  19lt7.    Upon  caapari- 
son  of  the  19h7  and  19$0  data,  the  outstanding  aertification  changes 
in  the  Southeast  were  found  in  Mississippi.    A  complete  new  set  of 
rules  end  regulations  supercede  all  previous  regulations,  but  they  do 
not  affect  the  tenure  of  any  cejrbificate  now  valid.    The  certification 


William  I.  Lay  ton.  An  Analysis  of  Gerti float ion  Requirements  for 
Teachers  of  Mathematics  (Nashville,  Tennessee:  George  Peabody  College 
for  Teachers j,  1949,  pp.  7-53. 
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digest  of  ilississippi  on  page  ?3  gives  the  nenr  regulations.  Layton's 
study  did  not  include  the  Emergency  and  Teimx)raiy  Certificates  ffcich 
were  in  effect  in  Florida  nor  the  Emergency  Perait  wMoh  is  used  in 
South  Carolina.    The  revised  edition  of  Requireiaents  for  Teacher  Edu- 
eatlon  and  Geirtificatlon  of  South  Carolina  did  not  include  the  three 
semester  hours  of  general  jnatheaatics  in  the  generiJ.  education  as 
listed      I«yton«  ■  '       '  ■  '  "' 


(2UPTER  7 


ANALYSIS  OF  IHE  PROGRAMS  DESIGNED  FOR  THE  PREPAHAnON  CF  ARITHMEHC 
TEACHERS  IN  FOUB^IEAR  DESTITUTIONS  IN  IHE  SOUTHEAST 


This  chapter  is  an  analysis  of  the  programs  designed  for  th« 
preparation  of  elanentary  arithmetic  teachers  in  the  fifty  selected 
four-year  institutions.    It  is  an  analysis  of  the  information  irtxidi 
was  obtained  ttirou^  private  intenrieir  nith  the  school  people  i*io 
are  engaged  in  the  administration,  supervision,  and  instruction  of 
the  separate  prograns. 

The  information  is  presaited  under  the  following  headings; 

1.  Hour  aid  course  requirements  in  content  mathematics  and 
methods  of  teaching  arithmetic  for  elementary  education 
majors 

a*    Admission  requirements  in  mathematics 

b.  Mathematics  exemption  examinations 

c.  Hour  requirements  in  content  mathematics 

d.  Nsmes  of  content  mathmatics  courses  required 
and  by  whom  selected 

e.  Hour  requirements  in  special  and  general  methods 

f .  Total  hour  requirements  in  content  mathematics 
and  methods  of  teaching  arithmetic 

2.  Content  mathematics  courses  available  but  not  required  of 
elementary  education  majors 

3.  Analysis  of  required  content  mathematics 

a.  Names  of  textbooks 

b.  Items  treated  in  Arithmetic  for  Teachers  covirses 

c.  Items  treated  in  General  College  Mathematics  courses 

d.  Summary  of  olher  types  of  content  mathematics  courses 

k«   AnaLysis  of  the  required  methods  of  teaching  arithmetic  courses 

a.  Basal  textbooks  used  in  methods  of  teaching  arithmetic 

b.  Analysis  of  content  in  special  methods  courses 

c.  Analysis  of  content  in  general  methods  courses 

d.  Education  and  elementary  school  experience  of 
teachers  of  special  methods  courses 


5*    other  aspects  of  programs  for  education  of  elen»ntai7 
arithmetic  teachers 

a.  Selection  of  elementary  majors 

b.  In-serrt.ce  education  of  teachers 

c.  Follow-tf)  of  graduates 

Vi!     d.    Instructors'  comments  on  existing  programs 

6,  Sunsaary 

Hour  and  Course  Requirements  in  Content  Mathematics  and 
Methods  of  Teaching  Arithmetic  for  Elementaiy  Education  Majors 

Admission  Requirements  in  Mathematics      Tho  f oXloving  disouasion 
deals  irith  an  analysis  of  the  hi^  school  mathematics  designated  as 
prerequisite  in  the  general  college  entrance  requirements  of  the  insti- 
tutions studied.    Twenty-tiro  of  the  thirty-eigjit  ■tiiite  institutions  and 
seven  of  the  twelve  negro  institutions  studied  admitted  applicants  idw 
were  gradxiates  of  accredited  high  schools  without  prescribing  a  pat- 
tern of  work  for  admission.    The  mathematics  courses  #xich  were  pre- 
scribed are  listed  in  Table  III.    The  requirements  are  listed  in  units. 
One  unit  represents  the  study  of  a  subject  for  a  school  year  with  five 
recitation  periods  a  week,  each  of  at  least  forty-five  minutes  in  length, 
or  the  equivalent  thereof.    Ilhese  entrance  requirements  must  be  met  be- 
fore college  credit  will  be  granted  toitard  a  degree.    In  many  cases 
the  students  were  admitted  on  probation  and  allowed  to  meet  the  re- 
quirements by  taking  no  credit  equivalent  courses  or      passing  an 
equivalent  examination  in  the  subject. 

The  average  nuniber  of  units  of  hi^  sdtiool  prerequisites  in 
aathematics  required  by  the  thirty-eight  white  institutions  was  .80} 
the  average  for  the  twelve  negro  instutions  warn 


TABLE  m 


Admission  Requirements  in  Mathematics 
in  Fifty  Selected  Four-Tear  InstitutioM 


"TTT  r~T    I  Freqvwncy 

Units   -   Content  Kegro 


None 
One 

Any  mathematics 
Algebra 


One  and  one~haIf 

One  and  one-half  units  of  algebra  or  one 
unit  of  algebra  and  one-half  unit  of  any 

mathematics  31  0 

two 

Any  mathematics  3  31 

One  unit  of  algebra  and  one  unit  of  geometry  t  t 

Two  units  of  algebra  or  one  unit  of  algebra 

and  one  unit  of  geometry  X  I 

One  unit  of  fCLgebra  and  one  unit  of  &ay 

mathematics  .  2  0 

Two  and  one-half 
One  and  one-half  units  of  algebra  and  one 

unit  of  geoiaetiy  3  0 

One  and  one-half  unit  of  algebi*  aid  one 

unit  of  any  mathematics  i  © 


0 


Mathematics  Exemption  Examinations  —  The  najority  of  the  institu- 
tions studied  gave  general  entrance  examinations.    Ihese  examinations 
irere  used  by  the  advisors  to  aid  them  in  their  guidance  work.    Many  of 
the  maUiematlcs  departnents  gave  examinations  to  students  interested 
in  taking  courses  in  mathematics.    Ihese  two  classifications  of  exami- 
nations were  not  directly  related  to  the  mathematics  education  of 
prospective  elementary  teachers  and  therefore  are  not  discussed  in 
this  stuly.    Bie  only  mathematics  examinations  which  were  directly 
related  to  this  prcbl&m  were  the  examinations  used  to  exoapt  students 
from  required  courses  in  content  mathematics*    Four  institutions  each 
listed  such  a  required  content  mathematics  course  from  ibich  students 
could  be  exenpt  by  examination.    The  standard  of  exemption  in  every 
case  was  flexible;  the  decision  was  left  to  the  student^s  advisor. 
The  exenptions  in  19^9-50  in  the  four  institutions  varied  from  16  to 
$0  per  cent  of  the  entering  f rediBwa.    Two  of  the  institutions  used 
An  Examination  on  Elementary  School  Mathematics  1^  Nora  D.  Field.  This 
examination  was  prepared  in  partial  fulfillment  of  the  requirements 
for  the  Degree  of  Master  of  Arts  in  the  School  of  Education,  University 
of  South  Carolina,  19U7.    One  institution  used  A  Test  of  General  Pro- 
ficiency in  the  Field  of  Mathaaatics  (New  York:  Educational  Testing 
Service),  19U8.    The  fourth  institution  used  a  test  i^ch  was  produced 
by  the  staff  that  taught  t^e  general  mathematics  courses. 

The  concepts  and  skills  vdiich  were  tested  in  the  exeoption  exami- 
nations are  listed  in  Table  IV.    They  have  been  classified  under  the 
arithmetic  that  is  usually  taught  in  the  first  six  grades,  junior  hl^ 


Ccmcepts  and  Skills  Tested  1;!^  Esceoiption  Exeaoinatloui 


TEST 


Frequene7 
ABC 


0 

1 

2$ 

1 

2 

11 

1 

0 

1 

k 

I 

1 

Grades  I  to  VI 

Ooiq}utatlon  irith  Integers,  fraetions,  deelmals 
Written  problems  (siople  relationships) 
Finding  arithmetic  nean 
Interpretation  of  simple  bar  graphs 

Junior  Hi^  School 

Interpretation  of  line,  circle,  and  picture  graphs 
Ratio  aid  proportions 
Division  -nilh  zero 

Name  parts  of  fraction,  subtraction,  multiplication 

problems 
Square  and  square  roots 
Computation  vdth  denominate  nuBbers 
Scientific  notation 
Urxierstanda. ng  the  nuafljer  system 
Relationship  betTBreen  decimals,  fractions,  per  cents 
Cases  in  percentage 

Application  of  percentage  to  business  problems 
Interpret  rate  tables 
Scale  and  scale  draidng 
Finding  the  least  common  denominator 
Manipulation  of  simple  algeb3?aic  equations 
Computati<»i  idth  positive  aid  negative  nvaabers 
Vocabulary  of  singsle  geometiy 
Finding  simple  areas  and  voltones 
Identification  of  iypes  of  angles 
Application  of  lythagorean  theoren 

Senior  Hi^  School 

Identification  of  extended  numbers 
Use  of  logarithns 

Computation  idth  approximate  numbers 
Iteming  of  reliability  and  logic 


9 

0 

0 

3 

o 

0 

1 

0 

2 

1 

0 

0 

3 

0 

0 

2 

X 

2 

5 

0 

2 

0 

0 

2 

8 

1 

1 

0 

5 

$ 

0 

0 

6 

uo 

0 

0 

3 

3 

2 

1 

0 

1 

1 

2 

2 

3 

2 

3 

0 

35 

{ 

2 

7 

0 

2 

I 

I 

X 

2 

1 

0 

1 

0 

0 

1 

3 

2 

0 

3 

0 

TABIE  IV  (ConH) 
Concepts  sad  %ills  Ibsted  by  fixeoption  Examinations 


TEST 

A 

B 

c 

Definition  of  puzpose  and  place  of  mathematics 

0 

2 

0 

Use  of  e3«ponents 

1 

0 

Geometric  progression 

1 

1 

0 

Interpretation  and  classification  of  algebraic 

expressions 

2 

2 

Factoring  of  algebraic  expressions 

2 

0 

0 

Definition  of  identity- 

0 

1 

0 

Inductive  reasoning 

0 

1 

0 

Graphing  a  fimction 

2 

1 

0 

Rationalization  of  fractions 

1 

0 

0 

Solution  of  simultaneous  equations 

1 

0 

0 

Functional  relati<»iship 

0 

h 

1 

Supply  parts  of  geometric  proof 

5 

0 

2 

Introduction  to  geometry  (parallel  lines,  similar 

triangles,  locus) 

6 

1 

2 

trigonometric  functions  and  applications 

2 

1 

0 

school,    and  senior  high  school.    The  lack  of  agreement  on  the  con- 
ospts  and  skills  to  be  tested  is  emphasized  by  Table  IV*    The  items 
of  the  tests  are  listed  under  farty-t-sro  groups  of  basic  concepts  and 
idcills.    Of  these,  thirteen  are  covered  by  two  of  the  tests  and  four- 
teen by  only  one  of  the  tests* 

Tbble  V  shows  the  per  cent  of  the  total  items  that  were  included 
in  each  of  the  grade  classifications  by  the  three  exemption  examlxM^ 
tions*  ". 


It  was  assuned  that  Ihe  junior  hi^  school  mathematics  included 
the  conventional  seventh  and  eighth  grade  arithmetic  plus  a  course 
in  general  mathematics. 


Gi'ade  Classifioatiaa  of  Concepts  and  Skills 

Percent  '  ' " , 

m— — MM!  ■  ■  ■«  11  r    ■  ■    .    -   -  .  -    -   ■  J 

Teat  Gradea  I  to  VI   Junior  Hl^     Senior  Hlgjii 

A  8  52  li 

B  $    ;■'      60    ■  If 

0  }}  59  I 


Table  V  indicates  that  there  was  a  great  difference  of  opinion 
among  the  institutions  on  the  complexity  of  the  mathematical  concepts 
and  ^ills  t;o  be  tested.    The  three  tests  emphasized  Junior  hi^  school 
matheinatiss  but  certainly  disagreed  on  tlie  amount  of  emphasis  placed  on 
concepts  and  skills  of  grade  arithmetic  and  senior  high  school  mathe- 
matics. .    ■  . 

Hour  Requirements  in  Content  Mathematics  —  A  course  has  been 
listed  as  a  content  course  in  mathematics  if  it  dealt  mth  the  logical 
study  of  mathematical  concepts  snd  skills  T?ithout  any  reference  to 
methods  of  presentation  of  the  material.    In  all  but  two  of  the  ijasti- 
tutions  studied,  the  content  mathematics  was  under  the  supervision  of 
departments  of  mathematics.    In  the  two  exceptions  the  courses  were 
under  the  supexrision  of  departments  of  education  but  taught  in- 
structors yixo  had  previously  taught  mathematics. 

In  order  that  the  hour  irequirements  in  mathematics  could  be  readily 
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compared,  all  requirements  were  listed  in  tems  of  semester  hours.  A 
quarter-hour  of  ci«dit  was  converted  to  ttro-thirds  of  a  seaester  hour 
of  credit. 

"ttible  VI  shows  the  nunber  of  semester  hours  of  content  raathematict 
required  by  the  institutions  included  in  this  study.    This  table  in- 
cludes the  four  courses  mentioned  previously  for  which  students  could 
b«  exempted  by  examination. 

_      •      ,  ISIBLEVI 

Hour  Hequiraaents  in  Content  A^atheoatios 


Semester  Hours 
2_2.S>   3-3.9  5-5.9   6-6.9   No  Content  Total 


Hhite  Inst. 

9 

8 

0 

1 

3 

17 

38 

Negro  Inst. 

1 

k 

.  k 

12 

!Ibtal  Inst. 

10 

12 

2 

2 

7 

50 

In  Table  Vl  it  is  revealed  that  seventeen  or  about  one-half  of 
the  white  institutions  required  no  content  mathematics  in  their  pro- 
'grams  for  the  education  of  prospective  elementaiy  teachers.  Ap- 
proximately two-thirds  of  the  fifty  institutions  required  at  least 
one  course  in  content  mathanatics.    ^11  of  the  institutions  set  up 
course  requirements  that  were  equal  to  or  greater  than  their  state 
requlreaents.    Of  the  seventeen  institutions  that  did  not  require  any 
content  mathematics,  seven  did  not  specify  any  high  sdiool  mathematicB 
In  their  entrance  requirements,  three  required  one  unit,  one  required 


one  and  one-half  units,  fbur  required  tano  units,  and  tiro  required  tiPS 
and  one-4ialf  units.    On  a  basis  of  this  information,  the  statement  can 
be  made  that  a  nuober  of  students  may  have  graduated  from  these  insti- 
tutions without  eni*olling  in  any  mathematics  course  since  they  mre  in 
the  grades. 

Names  of  Content  Mathematics  Courses  Required  and  by  Miom  Selected 
The  content  mathenatics  that  was  required  has  been  classified  as  arith- 
metic for  teachers,  general  college  mathematics,  algebra,  trigonometry, 
math^atics  of  finance,  high  school  mathematics,  and  jrade  arithmetic. 
The  classification  iras  based  upon  information  obtained  from  the  instruc- 
tors of  the  courses,  textbooks  used,  and  courses  of  study. 

TABUS  Via; 

Classification  cf .  Content  Mathematics  Required 


Tghite  Institutions      Negro  Institutions 


Types  of  Mathematics 

S«a.  Hrs. 

No; Courses 

Sem.  Hrs. 

No. Courses 

Arithmetic  for  Teachers* 

27  .U 

IB.O 

s 

Gen'l  College  Mathematics^-^  13*6 

11.3 

i 

Algebra 

3.0 

X 

Trigonometry 

w 

0.0 

• 

Mathematics  of  Finance* 

t 

U.o 

Hi^  School  Mathematics 

t»e 

I 

0 

Grade  Arithmetic 

2.0 

1 

k 

Total 

69.0 

23 

^1.3 

13 

^Includes  one  course  from  Yhich  students  couM  be  exempted  by 
examination. 

Includes  tsro  courses  from  itiich  students  could  be  exempted  by 
examination.  , , 


■Pable  VII  reveals  ihe  practice  of  thirty-three  institutions  In 
the  selection  of  content  mathematics.    Seventeen  of  the  institutions 
did  not  include  content  mathematics  as  a  requirement  for  the  educatl  on 
of  their  prospective  elementary  teachers.    Of  the  twenty-one  T*iite  in- 
stitutions requiring  content  mathematics,  nine  of  these  specified  Mathe- 
matics for  leachers  as  the  only  required  course.    In  the  case  of  ih« 
negro  institutions  five  of  the  twelve  institutions  required  Mathematics 
for  Teachers,  with  one  of  the  five  requiring  an  additional  course  in 
grade  arithmetic.    Ihis  was  an  average  of  epproxiraately  three  and 
seven-tenths  hours  of  content  mathematics  for  the  schools  that  in- 
cluded content  mathematics  and  an  average  of  two  and  four- tenths 
hours  for  all  of  the  schools  stvKiied. 

Only  one  of  the  twenty-one  -tAilte  institutions  required  a  course 
designated  as  grade  arithmetic  idiile  this  course  was  required  of  four 
of  the  twelve  negro  institutions.   The  instructors  of  these  courses 
gave  the  following  reasons  for  the  inclusion  of  grade  arithmetic  as 
a  college  course*  (1)  the  students  had  not  had  a  previous  opportunity 
to  learn  the  fundamentals  of  arithmetic  and  (2}  there  was  a  great  need 
for  teachers  liio  understood  these  fundamentals  and  experience  proved 
that  they  had  to  start  at  this  level.  '  \ 

3he  prograas  for  elementary  education  majors  have  been  developed 
over  a  long  period  of  time.    Many  factors  have  influenced  the  types  of 
courses  which  have  been  included.    It  is  pertinent  to  this  study  to 
list  the  factors  •rfiich  were  responsible  for  the  iniaraduction  of  con- 
tent mathematics  T*iich  was  required  in  only  66  per  cent  of  the  programs. 


-■■.[■.,;■ :  .  TABLE  mi 

Factors  Responsible  for  Inclusion  of  Required  Content  Mathematica 


Semester  Hours  Per  (lent 


Factors 

Total 

^ite 

Negro 

Total 

T!¥hite 

Negro 

Elementary  Education 

26.0 

U5 

Ui 

51 

Faculty  Conraiittee 

27.9 

General  Education 

35 

Faculty  Committee 

25.7 

18.3 

37 

37 

State  Requirements 

16.U 

13  .it 

3.0 

13 

19 

6 

Deen  cxf  the  College 

6.0 

2.0 

U.o 

5 

3 

8 

Total 

120.3 

69.0 

$1.3 

100 

100 

100 

It  is  revealed  in  Table  VIII  that  U5  F^i'  cent  of  the  semester  hours 
of  content  mathematics  were  determined  by  elementary  education  faculty 
committees.    This  leaves  55  per  cent  of  the  content  mathematics  de- 
tennined  by  other  factors.    It  is  not  to  be  assumed  that  eLementaiy 
education  staff  members  disapprove  the  balance  of  the  selection  of  tiie 
content  mathanatics.    In  fact,  in  many  cases  the  elementary  staff  mem- 
bers Tuere  responsible  for  the  introduction  of  content  mathematics  in 
the  general  education  programs  and  the  adoption  of  content  mathematics 
as  a  part  of  the  state  certification  requirements.    It  is  revealed  in 
Table  VIII  that  87  per  cent  of  the  content  mathematics  required  by  the 
institutions  that  included  content  courses  were  required  by  factors 
other  than  state  certification  requirements. 

It  is  interesting  to  note  the  l^pes  of  content  mathematics  selected 
by  the  different  factors  that  irere  designated  to  make  the  choices. 


...        TABIE  33  • 

Types  of  Content  Llathematics  Selected  by  Factors 
Responsible  for  the  Choices 


StatA 

"*  i  '          *  1 

Education 

Education 

Requirerssnt 

Dean 

■  •            •  •        ■  • 

Faculty 

Faculty 

UuImuJ. Xi  ucQ 

Arithmetic  for 

xeacners 

General  College 

W-1 

1M) 

Uathetna  tic  E 

n— u 

u— w 

v-2 

ir-O 

n-0 

n-0  / 

n-0 

Trigonometry 

■w^l 

■»F-0 

w-0 

n-O 

n-0 

n-0 

Mathematics  of 

w-0 

Finance 

»-0 

n-0 

n-0 

Hi^  School 

.  w-0 

UathCBBtlcs 

n-0 

n-0 

Grade  Arithmetio 

■  "W-O 

1^-1 

n-3 

a<4 

n-0 

n-l 

One  state  required  a  course  In  content  mathematics;  the  institu- 
tions located  in  this  state  selected  the  type  of  course  thecr  wanted  to 
meet  this  requirement. 

**ir  indicates  i&ite  institutions  and  n  indicates  negro  institutions. 


In  about  four^fifths  of  ttie  in-stitutions,  faculty  members  were  &p» 
poiited  on  coimittees  to  select  the  required  content  mathematics  courses. 
Table  IX  reveals  that  committees  made  up  of  elementary  education  faculty 
members  were  unable  to  agiree  on  the  content  mathematics  that  should  be 
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r^quirod.    TtLth  the  exception  of  the  fourteen  courses  in  Arithinetic 
for  Teaihers,  the  three  courses  in  grade  arithmetic,  and  one  of  the 
courses  in  Mathematics  of  Finance,  the  instructors  indicated  that  they 
had  made  their  selection  from  existing  courses*    The  elementary  edvica- 
tLon  faculty  committees  designated  seven  choices  out  of  fifteen  as 
Arithmetic  for  Teachers.    The  general  educaUon  faculty  couBoittMa 
selected  seven  out  of  tuelve  courses  in  general  college  mathematics 
and  mathematics  of  finance*    In  the  few  cases  where  state  certification 
requirements  specified  mathematics  content  for  eleiaentary  teachers,  five 
out  of  seven  institutions  designated  Arithmetic  for  Teachers. 

Hour  Requirements  in  Special  and  General  Methods  — •  The  work  in  the 
methods  of  teaching  arithmetic  -nas  offered  under  two  different  arange- 
ments.    In  the  one  case  the  institutions  offered  courses  ibich  iiere  de- 
voted entirely  to  the  methods  of  teaching  arithmetic.    These  courses 
are  referred  to  as  special  methods  courses*    In  the  other  case  the  in- 
stitutions offered  work  in  the  methods  of  teaching  arithmetic  as  a  part 
of  general  methods  courses.    Biese  courses  are  referred  to  as  general 
methods  courses. 

Forty-two  of  the  fifty  institutions  included  in  this  study  iwjuiind 
work  in  special  and/or  gexieral  courses  in  nttbods  of  teaching  arithmetic 
of  all  elementary  education  majors.    Fifteen  of  the  yUcilte  and  six  of  the 
negro  institutions  required  a  special  course  in  the  methods  of  teaching 
arithmetic.    Sixteen  of  the  i&ilte  and  three  of  ihe  negro  Institutions 
included  methods  of  teaching  ailthmetic  in  a  general  course.    Ihe  nUBb» 
ber  of  semester  hours  devoted  to  the  methods  of  teaching  arithmetic 
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(botti  special  and  general)  are  listed  in  T&ble  Z. 

Hours  Required  in  the  Methods  of  Teadiing  AritMetic« 

Semester  Hourc 


6-.9 

1-1.^ 

i-i.9 

None 

Parequency  \Vhite  Inst. 

11* 

3 

11*«« 

$ 

38 

Frequency  Negro  Inst. 

2 

1 

3 

X2 

Total  Frequency 

16 

k 

7 

15 

8 

$0 

The  same  system  was  used  in  converting  quarter  hours  to  saaester 
hours  as  was  explained  on  page  68.    One  clock  hour  of  work  was  recorded 
as  one-eighteenth  of  a  semester  hour. 

All  of  these  courses  except  one  two-seraester  hours  course  were 
reported  in  special  methods. 

All  of  these  courses  were  reported  in  special  methods* 

The  total  number  of  semester  hours  required  in  the  methods  of  teach- 
ing arithmetic  in  the  fifty  institutions  was  70.6.    This  was  an  average 
for  the  Trtiite  institutions  of  l.U  semester  hours;  the  average  for  the 
negro  institutions  was  1.5  semester  hours.    The  average  per  institu- 
tion was  l.U  semester  hours. 

In  Chapter  IV  liiich  dealt  with  state  certification  requirements, 
it  was  revealed  that  Kentucky  was  the  only  state  that  required  a  coura« 
in  the  methods  of  teaching  arithmetic  vAiile  Alabama,  Florida,  Georgia, 
Mississippi,  and  Tennessee  required  wor^c  in  gaieral  methods.  Biirty- 
three  of  the  studied  institutions  are  located  in  the  six  states  named 
above.    The  total  work  required  in  the  methods  of  teaching  arithmetic 


in  these  thirtys- three  institutions  ma  U7.3  semester  hotirs.    This  isas 
an  average  of  l*h  semester  hours  per  institution.    The  average  number 
of  semester  hours  required  in  the  methods  of  teaching  arithmetic  by 
ihe  institutions  located  in  the  states  whose  certification  regulations 
did  not  specify  methods  was  also  IJ*  semester  hours  per  institution. 
'  The  fact  that  there  is  no  difference  in  these  arerages  would  seem  to 
indicate  that  the  state  certification  requirements  in  regard  to  special 
and  general  methods  were  so  low  that  they  did  not  influence  the  number 
of  semester  hours  in  the  methods  of  teaching  aritlsMtic  required  in  in- 
stitutions located  within  those  states* 

Total  Hour  Requirements  in  Content  Mathematioe  and  Methods  of  Teach~ 
ing  Arithmetic  —  The  fifty  institutions  included  in  this  study  required 
a  total  of  190,9  semester  hours  of  mathematics  —  content  and  methods 
for  the  completion  of  their  programs  designated  for  elecientary  majors. 
Table  XI  reveals  that  the  requirements  ranged  f  roa  two-tenths  of  a 
semester  hour  to  nine  semester  hours  of  credit  in  mathematics.  This 
means  that  eveiy  institution  included  in  this  study  required  some  math- 
ematics education  of  their  elementary  majors.    The  average  for  the 
thirty-ei^t  wMte  institutions  was  three  and  two-tenths  semester  hours; 
the  average  for  the  twelve  negro  institutions  was  five  and  eight-tenths 
soBSster  hours.    Table  XI  summarizes  these  results.    Included  in  the 
table  are  the  four  content  courses  or  eleven  hours  for  itxich  stidents 
could  be  exenpted  by  examination. 
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TABLE  II 

Total  Hour  Requirements  in  Content  Mathematics  and  Methods 
of  Teaching  Arithmetic 


Semester  Hours  

Total      Minimum   Maximum  Average 


Thirty-eight  HMte 

8.0 

Institutions 

121.1 

.2 

3.2 

Twelve  Negro 

$.8 

Institutions  , 

69.8 

3.0 

9.0 

Tbtal  Institutions 

190.9 

.2 

9.0 

3.8 

Ihe  figures  in  Table  XXI  designate  the  ouaber  of  institutions 
that  require  various  amounts  of  semester  hours  credit  in  mathematics. 
Table  XII  shows  that  there  was  a  great  difference  in  the  mathematical 
requirements  anong  the  various  institutions.    It  is  of  interest  to 
note  the  requirements  according  to  the  types  of  institutions  studied. 
The  institutions  were  classified  according  to  type  on  page  Ul.  HSm 
average  number  of  semester  hours  for  the  different  tjrpes  of  institu- 
tions studied  are  listed  in  Table  XIII.    This  table  reveals  that  ttiere 
was  no  important  differenc*  in  the  average  oaounts  of  mathoaiatics  re- 
quired by  the  different  types  of  white  Institutions  studied.    Bie  nu»- 
ber  of  negro  institutions  of  any  one  type  was  too  few  to  arrive  at  any 
conclusion  in  regard  to  the  relation  between  mathematical  requirements 
and  types  of  institutions. 
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TABLE  XII 

Distribution  of  Ibtal  Mathamatics  Bequirenents 


Semester  Hours 

6-  U       3-  Ji-  5-  6-  Y-  y-   

.9  1.9  2.9  3.9  U.9  5.9  6.9  7.9  8.9  9.9  Totel 


White  Inst. 

5 

3 

7 

13 

1 

3 

1 

1 

0 

38 

Negro  Inst. 

0 

0 

0 

2 

3 

0 

0 

1 

2 

12 

Tbtal  Inst. 

5 

3 

7 

15 

7 

1 

7 

1 

2 

2 

50 

*One  institution  in  this  group  would  upon  recomniendation  of  the 
student's  advisor  substitute  two  smester  hours  of  credit  in  advanced 
algebra  for  three  and  three-tenths  hours  of  credit  in  intermediate 
algebra. 


TftBLE  xrn     ' "  •  '  ■  ' 

Average  l^thcmatical^  Hequirement  Acoordiog  to  Type  of  Institution 


Type 

Hvsaber  of 

Average 

Noober  of 

Average 

of 

White 

Mathematics 

Negro 

Uatfaematics 

Institution 

Institutions 

Sem.  Hours 

Institutions 

Sem.  Hours 

University 

n 

3.3 

1 

3.0 

Idbejral  Arts  Col.  18 

3.x 

6.1 

Teachers  College  9 

3.3 

1 

6.k 

TBchnical  College  0 

1 

6.8 

Total 

38 

3.2 

12 

6.0 

Content  and  Methods  coobined. 
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Content  Matheoctics  Courses  Available  but  not  Hequlred 
of  Elementary  Education  Majors 

A  study  of  the  curriculums  of  fifty  teacher  ediwation  institutions 
Kas  made  to  detennine  the  amount  and  character  of  the  mathematics 
courses  required  of  and  offered  to  prospective  eXmaatsry  teachers*  All 
but  one  of  the  institutions  offered  a  major  in  mathematics  -which  in- 
cluded work  at  least  throu^  calculus.    The  one  institution  educated 
only  elementaiy  teachers  and  offered  "toree  courses  in  arithmetic  for 
elementary  teachers.    A  few  institutions  included  programs  which  lead 
to  a  doctor's  degree  in  mathematics.    In  all  cases,  courses  offered  by 
the  mathematics  departments  nwe  available  to  prospective  elementary 
teachers.    Information  was  not  available  as  to  the  nmiber  of  students 
tAio  selected  matheaatics  as  electives.    Counselors  estimated  •tfae  nuc»- 
ber  to  vary  from  one  out  of  ten  to  less  thm  one  in  a  hundred.  Three 
reasons  were  given  for  the  lack  of  popularity  of  mathematics  among 
prospective  elementary  teachers:    first,  the  students  did  not  have  pre- 
requisites required  by  the  mathematics  departments;  second,  the  mathe- 
matics courses  offered  were  not  suitable  for  elementary  teachers;  and, 
third,  the  students  had  only  a  few  electives  and  many  different  fields 
from  irtiich  to  choose  them.  ■  ■  ' 

A  brief  survey  of  the  catalogs  of  Uie  fifty  institutions  included 
in  this  study  was  made  to  determine  the  courses  available  but  not  re- 
quired of  prospective  elementary  teachers.    Biis  survey  revealed  that 
twenty-two  non-credit  courses  were  offered  b7  the  mathanatics  depart- 
ments.   Ihey  were  listed  as  remedial  algebra,  plane  geometry,  solid 
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geometiy,  eleiaentaiy  algebra,  remedial  mathematics,  md  basic  mathematics. 
These  courses  were  designed  especially  for  studeata  -afao  desired  to  pursue 
further  work  in  mathematics  departments  but  liioBe  proficiency  in  mathe- 
matics Tiould  seem  to  indicate  probable  failure  in  the  regular  courses. 

Four  institutions  offered  elective  courses  designated  as  arithme- 
tic.   In  addition,  many  of  the  schools  offered  courses  under  such  titles 
as  Fundamental  Mathematics,  Introduction  to  College  Mathematics,  Intro- 
duction to  Ifeithematics  Analysis,  and  so  forth.    In  most  oases  the  pre- 
requisites for  these  courses  were  one  year  of  algebra  and  one  year  of 
gecMietry.    Die  most  conmon  sequence  offered,  however,  was  college  alge- 
bra, trigononffitiy,  analytic  geometry,  and  calculus.    No  further  attempt 
was  made  to  analyze  the  courses  offered  fcy  the  mathematics  departments 
except  in  the  cases  that  affected  the  programs  of  elementary  education 
majors. 

Analysis  of  Required  Content  Mathematics 
Names  of  Textbooks  —  It  is  possible  to  get  seme  indication  of  the 
topics  emphasized  in  content  mathematics  Tjy  noting  the  botdcs  used  as 
basal  textbooks.    These  textbooks  provided  the  sources  of  material  for 
the  content  courses.    Ihe  instructors  of  the  courses  aaphasized  the  fact 
that  they  had  little  time  available  to  introduce  any  supplementary  mate- 
rial.   The  textbooks  are  listed  in  Table  XIV  under  the  same  classifica- 
tion as  speared  in  the  previous  division  of  the  content  courses.  A 
complete  list  of  titles,  authors,  publishers,  and  so  forth  may  be  found 
in  Appendix  D*  ' 


TABIJS  XH 

Textbooks  Used  in  Required  Content  Mathematics  Courses 


Author 


Title 


Frequency 
•White  Negro  Total 


Boyer 

Buekinghaa 

aoantree  &  Taylor 
Schlauch 

Taylor  &  Mills 

Wilson  et  al* 

Fuller 

KaLteribom 

Kokomoor 

Stephens 
Trjj±>lue  et  aL* 


Hart 
Peterson 
Richardson 
Hees  and  Sparks 


Brink 

Rickey  and  Cole 


Donaldson 

Simpson  et  al* 
Snyder 


Lasley  and  Mudd 


ifa-tfaeaatics  for  Teachers 
Introduction  to  Mathematics 

for  Teadiers 
KLementary  ArithmetiLcj  Its 

Meaning  and  Practice 
An  Arithmetic  for  Teachers 
Basic  Arithmetic  for  College 

Students 
Aritianetic  for  Teacher 

Training  Classes 
Teaching  the  New  Arithmetic 

General  College  Mathematiies 
Mathematics  for  Students  of 

General  Education 
Insi^^t  into  Mathematics 
Mathematics  in  Human  Affairs 
Introduction  to  College 

Mathematics 
Fundamental  Mathematics 
Basic  Mathaaatics  for 

General  Education 


Algeb 


>ra 


Introduction  to  College  Algebra 
College  Algebra 
College  Algebra 
Basic  College  Algebra 


Trigopometiy 
Plane  Trigonometry 
PIaim  &  Spherical  Tarlgononetiy 

Mathematics  of  Finance •  i 
Personal  Finance         *  . 
Mfithemf.tics  of  Finance 
Essential  Business  Mathematics 

High  School  Arithmetic 
Wew  Applied  Mathematics 

Grade  Arithmetic 


1 

f 

1 

u 

1 

$ 

0 

1 

1 

1 

0 

1 

I 

0 

1 

m- 

1 

X 

1 

0 

1 

1 

1 

2 

0 

1 

1 

0 

X 

% 

t 

^ 

0 

1 

X 

X 

i 

I 

X 

I 

0 

X 

I 

0 

X 

1 

0 

X 

Collection  of  grade  arithmetic  Tioxkbooks 
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The  fourteen  institutions  that  required  a  course  designated  as 
Aritfametic  for  Teachers  liadted  their  selection  to  six  books.  Five 
of  the  institutions  used  Buckingham's  Elenientary  Arittoetic;  Its 
Meaning  and  Practice.    Three  selected  Boyer's  Introduction  to  Mathe- 
matics for  Teachers >  and  three  selected  Tiylor  and  Mill's  Arithmetic 
for  Teacher-Training  Glasses.  .  ' 

Dissatisfaction  ndth  the  content  mathematics  required  of  elaaentary 
education  majors  has  been  expressed  "by  ttie  educationists.    The  iride 
selection  of  textbooks  irould  seem  to  indicate  that  the  mathematicians 
were  unable  to  agree  on  the  content  or  fpproach  that  ^ould  be  used  in 
the  required  courses.    Only  one  text,  Kokomoor's  Mathematiss  in  Hmnan 
Affairs,  received  adoption  ty  more  than  one  school.    Five  of  the  text- 
books used  in  general  mathematics  ivere  written      a  moiber  or  otsiabers 
of  the  staff  ifeich  adopted  the  books. 

Items  Treated  in  Required  Arittxmetic  for  Teachei^  Courses  —  Of 
the  fifty  institutions  studied,  fourteen  required  of  all  education  majora 
a  content  course  in  mathematiGs  designated  Arithmetic  for  Teachers.  This 
course  in  each  of  the  various  institutions  was  planned  primarily  for 
prospective  elesientary  erlt^awtic  teachers.    Ihe  basal  textbooks  used 
are  listed  on  page  79.    In  thirteen  of  the  fourteen  institutions  this 
course  was  under  the  aupervisioa  of  the  mat^sematlos  department.    In  tha 
one  instance  to  the  contrary,  the  course  was  taught  by  a  staff  member 
from  an  education  department.    Table  X7  lists  the  skills  and  concepts 
Tfhich  -were  taui^t  in  nine  itoite  and  five  negro  institutions  that  re- 
quired the  course  Arithmetic  for  Teachers.    The  sources  of  information 
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for  this  table  were  variable  and  must  be  considered.    Sane  of  the  in- 
structors furnished  a  printed  syllabus  for  their  course,  others  checked 
a  prepared  list  of  items,  end  a  third  group  designated  sections  of  the 
texts  that  ware  to  be  covered  in  the  course.    An  effort  was  made  to  hvn 
the  Inatructore  note  any  deletions  or  additions  that  were  actually  made 
in  the  presentation  of  the  material.    Hotwver,  anyone  using  or  evaluat- 
ing this  table  must  consider  that  the  topics  were  not  selected  on  a 
uniform  basis.    It  is  the  opinion  of  the  writer  that  the  table  is  of 
value  in  presenting  a  general  picture  of  tJie  items  that  were  tau^t, 
althou^  it  is  understood  that  it  does  not  present  a  picture  of  the 
amount  of  emphasis  #iich  was  placed  on  the  various  concepts  and  skills. 

It  7ms  ecipiiasized  in  each  interview  that  an  analysis  of  the  content 
of  the  courses  was  considered  a  very  ic^ortant  part  of  this  8tu(^«  Ih« 
instructors  of  the  courses  were  veiy  cooperative  in  furnishing  a  de- 
tailed outline  of  the  material  idiich  th^  treated.    The  tabulation  of 
the  materials  taught  in  the  different  courses  consumed  the  major  part 
of  iiie  time  spent  in  the  interviews  in  the  cases  liiere  the  instructors 
did  not  have  a  prepared  syllabus.    Great  oare  was  exez*cised  in  an  ot- 
tenpt  to  get  as  complete  a  syllabus  for  each  course  as  was  possible. 

The  writer  has  classified  into  seven  groups,  namely:  (1)  concepts 
dealing  with  systens  of  nuaeration,  (2)  omputatLon  ^ills  in  arithme- 
tle,  (3)  maniprilation  and  uses  of  multisonsory  aids,  (U)  concepts  and 
skills  in  measurement,  (5)  algebraic  skills  and  concepts,  (6)  geometric 
skills  and  concepts,  and  (7)  trigonometric  skills  and  concepts.  This 
division  was  not  made  in  any  syllabus  or  textbook  examined  but  is 
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presented  for  convenience  of  classification  of  the  items  corored  by  the 
courses.    Ihe  seven  classifications  slightly  overlap;  consequently,  the 
placing  of  sooe  of  the  items  could  be  questioned.    The  frequency  colvmns 
in  Table  XV  show  the  number  of  tines  that  each  item  was  treated  in  the 
nine  Tiiite  and  five  negro  institutions.    The  items  are  presented  in 
descending  order  of  their  total  frequency  In  the  fourteen  institutions. 

Of  the  sixty-five  concepts  and  skills  listed,  thirty-five  or  5U 
per  cent  were  common  to  at  least  half  of  the  courses.    The  itans  most 
conraonly  agreed  upon  fell  in  concepts  dealing  idth  systems  of  numeral 
tion  and  coniputational  skills  in  arithmetic.    The  least  frequently  men- 
tioned itwBS  Twre  in  algebraic,  geometric,  and  trigonometric  skills  and 
concepts* 

•  It  is  apparent  from  Table  Tf  that  all  of  the  achooXs  spent  time  on 
the  development  of  the  decimal  number  system.    Eleven  of  the  fourtron 
compared  number  systans  of  the  base  ten,  but  only  three  discussed  number 
systems  of  the  base  t-welve.    'Diirteen  of  the  fourteen  spent  time  on  the 
fundamental  operations.    A  considerable  amount  of  time  v*-as  spent  on 
problems  dealing  Tdth  percentage.    Ihree  of  the  schools  treated  the 
niles  of  operation  of  ailthioetio.    The  nuntoer  of  multisensory  aids 
used  in  tiie  classrooms  was  definitely  limited.        .  -  ■  ' 


Itesas  Iteated  in  Required  Aiithastic  for  Teachers  Courses 


Concepts  and  Skills 


lhit«  Mflpro  Total 


Concepts  Dealing  mfei  Systems  of  Numeration 
Development  of  our  nuaflaer  system  " 

Reading  nuiii>ers  .  ,  , 

Bounding  nxanbers 

Place  value 

Positive  exponents 

Nvober  concepts  •' ' 

Significant  digits 

Positive,  zero,  md  negative  exponents 
Scientific  notation 
Bcpeating  and  terminal  decizaals 
Duodecimal  system 

Coaputation  Skills  in  Arithmetic 
JlLpplicatlon  of  percentage 
Three  types  of  per  cent  problems 
FundanentaL  operations  with  integers, 

fractions,  and  decimals 
Selationship  between  fractions,  decimals, 

and  per  cents 
Square  and  square  root  ' 
Ratio  and  proportion 
Applications  of  siaple  fonaoLas 
Arithmetic  mean 

Fimdaaiental  operations  vdth  dsnominata 
nunbers 

Throe  types  of  problems  id.th  fractions  ■ 
Suggestions  for  problem  solving 
Funda-aentsl  operations  tiiih  approxloftte 
numbers 

Rules  for  divisibllitj  of  nunbers  <> 

Systems  for  finding  highest  coiffitton  factor 
and  least  comon  multiple 

Rules  of  operation  of  arithmetic  (associ- 
ative, comutitative,  and  distributive) 

Finding  cube  root  by  division  method 

jlultl-'Sensoiy  Aids  Used  in  Classroom 
fixmples  of  scale  dravdng  of  cSjjects 
Simple  graphs 
Measuring  instrvments 
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TAKLE  XV  (Continued) 


FreQU6ney 
^Igro  Ibial 


Concepts  and  ^ills 


Abacus 
Slide  Rule 


doncepts  and  Skills  in  Measurement 

Ueasakmoit  of  volunies  '   ■ 

Meaaorcment  of  areas 
Measurement  of  capacit^y  and  wei^ts 
Conrnon  units  of  neasuraaent  (tables) 
Nature  of  measurement 

IJeasuraaent  of  time  (time  belts,  seasons, etc. ) 
Introduction  of  the  :netrlc  ^stera 
Indirect  measurement 
Ifeasurement  of  angles  .: 
Precision  in  measurement 


Algebraio  Skills  and  Concepta 
ianipulation  of  equations 

Fundamental  operations  Tritia  literal,  positive, 

and  negative  nvaabers 
Equaticaa  method  of  solving  prcfclems 
Solution  of  Hnesr  equations 
Grayling  linear  and  sets  of  equations 
(k-aphing  quadratic  equations 
Grajiiing  ^ree  dimensional 
Fundamental  operations  v±th.  polynomials 
Factoring  algebraic  expressions 
C^jerction  -with  logari'thras  ■  . .  ^.  .  ., 

Georaetrio  Slcills  and  Concepts 
JPtoperties  of  a  circle 
Properties  of  a  ri^ht  trimgle 
Definition  of  geometric  terms:  line,  piano, 

parallel  lines,  angles,  circle,  etc. 
Equivalence,  similarity,  aid  Gongruen<gr 
Intuitive,  deductive,  and  inductive  reasoning 

Properties  of  a  geu3  r.l  triangle   

Properties  of  a  parallelojpram 

Elementaiy  theorems  of  relatioD&hipci  of  geometry 

Non-Euclidean  geometry 

Axioms  and  postulates 

Trigononetric  Skills  and  Concepts 
fangent  ratio  and  tables 
Operations  -with  three  functions 
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Items  Treated  In  Required  General  College  Tlathematlcs  Oourgoa  — 
Seven  of  Mie  institutions  included  in  this  studs'-  —  five  -sdiite  and 
t-WD  negro  —  required  of  all  of  their  students  a  content  mathaoatics 
course  which  was  a  part  of  their  generrJ.  education  prognai.  Since 
the  majority  of  the  instructors  listed  the  principal  objective  of 
these  courses  to  be  the  developaent  of  proficiency  in  ^e  natJi*- 
raatical  concepts  and  skills  considered  of  value  to  all  students,  the 
'  eourses  have  been  classified  as  general  college  mathoaatics. 

Practically  eveiy  instructor  of  general  college  mathematics  Tiho 
interviewed  aaphasiaed  that  his  students  varied  so  much  in  mathe- 
matical  ability  and  pi-wlous  preparation  that  he  had  to  reorganiat 
his  course  every  semester.    3he  skills  and  concepts  treated  in  any 
particular  course  varied  from  class  to  class  under  the  same  instruc- 
tor. 

The  concepts  and  skills  treated  in  the  general  college  mathematics 
courses  are  listed  in  Table  XVI.    !Ihe  same  classification  that  was 
used  in  J^rithmetic  for  Teachers  is  employed  here  with  tiie  exception 
that  concepts  esxd  skills  in  aatheoatics  of  finance  and  statistics 
are  added  to  this  list. 

Oie  sane  care  and  system  were  used  in  the  detennination  of  ifae 
Itans  treated  as  were  used  in  the  selection  of  the  items  for  Arithme- 
tic for  Teachers.    It  vdll  be  ctoserved  from  Table  XVI  that  there  are 
fifty-five  items  #iich  v«re  treated  in  general  c<iLlege  mathematics 
courses,    'ftrenty-nine  or  53  per  cent  of  the  items  were  comon  to  at 
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least  half  of  the  courses.    The  Arithmetic  for  Teachers  and  the 
general  college  laaliiematics  have  approxiniately  the  same  variability 
in  topics.    In  gencrel,  the  njajor  ec^shasis  on  Arithmetic  for  Teachers 
"was  on  tiie  concepts  and  skills  of  arithmetic,  ftoile  the  general  col- 
lege mathanatics  courses  most  frequently  treated  concepts  and  drills 
of  algebra  and  georaetry.    The  typical  general  college  mathematics 
course  contained  a  digest  of  high  school  algtbra  and  an  introduc- 
tion to  geometry.    As  in  most  high  school  courses  of  study,  little 
attention  ■was  given  to  computational  skills  in  arithmetic  in  the 
general  college  nathomatics  courses.    There  was  also  a  definite  lack 
of  attention  on  the  use  of  multi-sensory  aids  in  these  courses* 

A  coraparia>n  of  the  content  of  the  general  college  mathanatics 
and  the  Arithmetic  for  Teachers  courses  (Tables  X7  and  xn)  revenla 
only  six  concepts  and  skills  which  reeeived  the  attention  of  th« 
majority  of  the  instructors  in  both  of  the  claaBiflcatlons*  ftttse 
Bix  concepts  and  ^ills  were:  (1)  development  of  decimal  number 
eystem,  (2)  manipulation  of  algebraic  equations,  (3)  rules  of  opera- 
tion *Lth  positive  and  negative  numbers,  (U)  properties  of  a  right 
triangle,  {$)  ratio  and  proportions,  and  (6)  methods  of  computing 
square  root. 
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TKBIE  XVI 

Items  Treated  in  Required  General  College  Mathaaatics  Coursea 


Concepts  and  Skille 


Frequency 
Me£o  !ot*L 


Conctrots  Dealing  ^dth  Systaas  of  Numeratiop* 

Anabolic  expressions  including  coramon  forraulas 

Scientific  notation 

Developnent  of  nianber  system 

Short  history  of  mathematics  .  , 

Nature  and  use  of  mathemfitics 

Computational  ^ills  in  Arithmetic 
Computation  idth  approxLnate  numbers 
Hatio  and  prop  ortion 
Square  root 

Percentage  applications 
Early  methods  of  canputatiott 
Fundamental  operations  Tith  integers, 

fractions,  and  decinals 
Syiabols  of  operation 
Operation  tdth  denominate  numbers 

Manipulation  and  Uses  of  Multi-sensory  Aids 
iiapler's  Bones 
Scale  drawing 
Abacus 
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Conoepts  and  Skills  in  Measurement 

Angles  (degrees,  radians,  and  mils)  3        1  U 

Metric  system  2  13 

Development  of  measurement  of  time  erd  location  112 

Absolute  and  Relative  Error  1        0  1 


Algebraic  Skills  and  Concepts 
Introduction  to  als^ebra 
Solution  of  linear  equations 
Functional  relationship 
Laws  of  exponents 

Roles  of  operation  idth  positive  and 

negative  numbers 
Manipulation  of  algebraic  equations 
Solutions  of  sets  of  equations 
Solution  of  quadratic  equations 
Graphing  of  functions 
Logarithms 

Radicals  % 
Progressions 
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tABI£  IVI  (Continued) 


Ihite  Negro  Total 


Ooncepts  and  Skills 


fleometxlc  adlls  and  Concept 
I'l'opertieB  of  right  triangle 
Surfaces,  ereas,  ani  ■volumes 
Inductive  and  deductive  reascoing 
Introduction  to  geometiy 
Similar  figures 
Euclid's  elements 
Simple  tools  of  geoiaetry 
Five  regular  solids 

jrigonometric  Skills  and  Concepts 

Introduction  to  trigonometry 

Operation  with  three  trigoiKmetric  functions 

l^sn  of  sir^Si  cosiaes,  and  tangents 

Vectors 
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3 
3 
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6 
6 
U 
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Concepts  and  ^kHIs  in  Matheniatics  of  Finance 

Introduction  to  mathematics  of  finance 

Interest  (simple  and  coapound) 

Incrtalliaent  buying 

Stocks  £11  d  bonds 

Annuities 

Function  of  money 

Insurance 


2 
2 
2 
2 
2 
1 
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2 
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2 
2 
1 
2 
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Concepts  and  Skills  in  Statistics 

Frequency  curve 

Average,  median,  and  mode 

Standard  deviation 

Series 


1 
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1 
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Sxamry  of  Other  Types  cf  Required  Content  Mabhematlos  Courses  — 
Thirteen  of  the  institutions  studied  required  all  prospective  elementary- 
teachers  to  complete  courses  in  mathematics  which  were  not  designed 
primarily  for  elementary  education  majors.    Seven  of  these  institutions 
required  courses  liiich  conformed  to  the  traditional  college  mathematics 
sequence  for  mathematics  majors  —  two  required  a  cocarse  in  college 
algebra  and  a  course  in  trLgcmometiy,  two  required  only  a  course  in 
algebra,  and  three  required  a  course  in  the  mathematics  of  finance* 
Six  of  the  institutions  required  mathematiss  courses  ifcich  consisted 
primarily  of  pre-college  mathematics  courses  —  one  required  a  course 
in  ^plied  mathematics  on  the  high  school  level  and  five  required  a 
course  in  which  grade  arithmetic  bodes  and  grade  workbooks  were  used 
as  the  basal  material.    These  courses  are  listed  in  Table  VII  and  ttie 
basal  textbooks  are  listed  in  Table  XIV.    The  courses  are  identified 
by  their  names,  basal  textbooks  and  materials.    The  concepts  and  skills 
are  not  listed  for  these  courses. 

The  classification  of  content  mathematics  which  has  beeo  listed  as 
such  did  not  complete  ihe  content  mathematical  education  of  the  elemen- 
tary majors.    Many  of  the  students  had  contact  with  content  mathematics 
under  at  least  three  other  circumstances.    First,  many  of  the  instruc- 
tors of  methods  of  teaching  arithmetic  courses  were  dissatisfied  wi-^ 
the  mathematical  preparation  of  their  studoits.    In  five  instances  the 
students  in  these  courses  were  required  to  con?)lete  no-credit  work  to 
correct  revealed  difficulties.    In  three  other  institutions,  the  stur- 
dents  were  encouraged  to  take  diagnostic  tests  and  through  the  use  of 
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"self-help"  devices  improve  their  concepts  and  skills  in  the  fcinda- 
mentals  of  arLthnetio.    In  e^ch  of  the  eight  instances  the  materialfi 
for  study  ware  selected  from  arithraetio  voxfcbooks. 

Second,  forty- two  of  the  fifty  institutions  studied  offered  some 
work  in  the  methods  of  teaching  arithmetic.    It  is  almost  impossible 
and  not  desirable  to  conduct  a  course  in  the  methods  of  teaching  arith- 
metic without  bringing  in  content  materials.    It  was  originally  planned 
in  this  study  to  divide  the  methods  courses  on  the  basis  of  the  time 
spent  on  content  and  time  spent  on  methods  of  presentation.    Eie  tiro 
are  so  closely  interwoven  that  any  basis  of  divisicai  is  inpractical. 
!Zhe  importance  of  content  mathematics  in  methods  courses  is  further 
en?)hasized  upon  examination  of  the  basal  textbooks  used  in  these  courses 
(Tbble  X7II).   A  list  of  the  items  treated  in  the  melhods  courses  ere 
presented  on  pages  98  and  103. 

Hiird,  many  of  the  students  were  brought  into  contact  idth  content 
mattiematics  in  their  intern  teaching.    In  some  institutions,  the  eac- 
perience  ishich  the  students  had  in  their  intern  teaching  lAth  contact 
mathematics  were  their  moet  important  contacts*    A  f«v  of  the  intern 
teaching  programs  were  conduotod  in  centers  cmq^  trcn  the  college  campus. 
In  the  majority  of  cases  intern  teachers  were  under  the  supervision  of 
college  staffs  and  the  pitolic  school  teachers  and  supervisors.  Many 
additional  contacts  would  have  been  necessary  in  order  to  analyze  the 
mathematical  experioices  in  intern  teaching.   Time  and  facilities  avail- 
able did  not  peraLt  the  inclusion  of  that  phase  of  the  work  into  this 
study. 


Analysis  of  the  Hequired  Methods  of  Teaching  Arithmetic  Courses 

It  was  pointed  out  in  the  discussion  dealing  with  content  mathe- 
matics that  3h  per  cent  of  the  institutions  studied  did  not  require  any 
content  mathematics  courses  of  their  elementary  education  majors.  The 
students'  ability  to  understand  the  fundamental  dcills  and  concepts  of 
arithmetic  has  been  questioned  by  many  authorities*   Writers  in  ths 
field  of  methods  of  teaching  arithmetLc  contend  that  even  if  the^  had 
an  adequate  working  knowledge  of  the  processes  of  arithmetic,  tixoy 
ifould  still  need  additional  arithmetic  education  In  order  to  serve  ef- 
fectively as  a  teacher. 

Taylor  and  Mills  listed  soae  of  the  material  that  should  be  pre- 
sented In  this  additional  arithmetic  edusation. 

The  first  task  in  preparing  these  students  to  teach 
arithmetic  is  to  give  them  not  s  review  but  a  new  view  of 
the  subject  ~  a  teacher's  view  that  insures  a  mastery  of 
the  processes  and  a  clear  perception  of  their  difficulties 
of  explanation;  that  unifies  the  subject  matter,  making 
clear  the  aims  of  arithmetic  and  the  proper  choice  of 
materials  to  obtain  them;  and  that  by  historical  references 
give  sooe  knowledge  of  the  developnient  of  arithmetic  and  its 
place  in  humeai  culture  .2 

The  art  of  confutation  is  not  enou^.    The  teacher  must  be  adapt 
and  nell  equipped  to  answer  questions  relating  to  the  science  of  nmibers. 

Roantree  and  Taylor  briefly  outline  seme  of  the  additional  concepl^s 
and  sldlls  'tiilch  should  be  included  in  eveiy  teacher's  education* 


E,  H.  Taylor  and  C.  N.  JJills,  Arithmetic  for  Teacher- Training 
Classes  (New  York:  Henry  Holt  and  Co  J,  19U9,  p.  ill. 
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Ihe  teacher  should  know  something  of  the  historical 
development  of  mathematics,  for  this  acquaints  him  with 
the  staf^es  of  mathematical  progress.    Re  should  under- 
stand the  logical  developiaent  of  the  subject,  for  this   .,  . 
leads  to  an  appreciation  of  the  value  of  sequence,  to  ; 
the  recosnition  of  various  types  of  experiences,  and  to 
an  understanding  of  the  methodoloi^r  of  subject  matter. 
He  should  understand  something  of  the  utility  of  the 
subject  —  'tlie  human  significance  of  mathesaatics' j  this 
gives  him  a  zeal  for  his  subject,  an  assurance  in  the  value 
of  yh&t  he  presents,  and  a  guida  for  the  forraaticti  of 
good  habits  in  the  use  of  mathematical  tools .3 

Bi©  folloiring  discussion  deals  isith  the  additional  mathematical 
education  given  prospective  elementary  teachers  in  the  methods  of 
teaching  arlthroetic. 

Basal  Textbooks  Used  in  Methods  of  Iteaching  Arltlmetlc         It  ws 
notad  in  the  discussion  on  content  mathematics  that  time  was  spent  on 
mathematical  content  in  the  methods  of  teaching  arithmetic  courses. 
Ihe  reader  itio  is  familiar  idth  the  titles  listed  in  Table  XVn  can 
readily  draw  his  own  conclusions  as  to  the  ec?diasis  that  the  author 
put  upon  content  mathematics.    This  point  is  further  eaphasized  In 
the  analysis  of  the  content  of  the  methods  courses. 

Sixteen  of  the  tvm\y-om  courses  yhioh  ware  special  courses  in 
the  rae-ttiods  of  teaching  arithmetic  -were  under  the  supervision  of  the 
education  departments.    The  other  five  courses  were  under  the  supervi- 
sion of  the  mathematics  departments.    All  of  the  courses  dealing  Tilth 
general  methods  -were  under  the  supervision  of  the  education  departments. 


W,  E.  Roantree  and  M.  S.  Tfeiylor,  An  Arithmetic  for  Teachers 
(HeiTYork:  The  ilacmillan  Co.),  1932,  p.'vE 
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TJiBLE  XVII  •  • , 

Basal  Teoctbooks  Selected  for  Metiiods  of  Teaching  Arithmetic 


Author 


Tcoctbook 


Frequency  ~ 
1hit«  Hegro  Total 


Brueckner  and 
Grossnickle 
Spitaer 
Iforton 


Tfeylor  and  Hills 
dark  et  alt 

No  Basal  Text 


Special  Courses 

How  to  Make  Arithmetic 
Meaningful 

Bie  Teaching  of  Ariihinetic 
Teaching  Arithioetic  in  the 

Elenentaiy  School,  Prinaiy 

Grade 

Arithmetic  for  Teachers- 
Training  Classes 
First  Steps  in  Teaching 


General  Courses 


6 

3 

U 

1 

1 
1 


1 

2 


0 

2 

0 
0 


6 
5 


U 

3 

1 
1 


Lee  Slid  Lee 

Bie  Oiild  and  His  CurrlculuBi 

3 

0 

3 

Spitzer 

The  Teaching  of  Arithmetic 

2 

0 

a 

Saucier 

Iheoiy  and  Practice  in  the 

X 

Elementary  School 

0 

1 

Hildreth 

Learning  ihe  Three  R*s 

0 

1 

1 

Brueckner  and 

How  to  Uake  Arithmetio  . 

Grossnickle 

Meaningful 

1 

0 

1 

Jforth  Carolina 

Seri.es  of  Grade  Bocdcs 

1 

0 

I 

Tenth  and  Sixteenth  Yearbooks,  National  Council 

of  Te  chers  of  Mathematics   •                  •  ' 

1 

0 

1 

No  Basal  Text 

10 

1 

u 

X 


There  -were  five  basal  textbooks  selected  by  the  tirenty-oiie  institu^ 
tions  that  required  a  special  course  in  the  aethods  of  teaching  arLthrat- 
tic.    Two  of  the  institutions  required  two  textbooks.    One  used  Morton's 
TBaohinc  Arithaetic  in  the  Elementary  School,  Intermediate  Grade  and 
Brueckner  and  Grossnickle's  Horn  to  Make  Arithmetic  Meaningful*  The 
other  ccmbined  Spitzer's  The  ^teaching  of  Arithmetic  and  Morton's  Teach* 
ing  Arithmetic  in  the  Eleraentary  School  ^  Prjjnary  Grade.    Of  the  remain- 
ing eighteen  institutions  that  selected  one  basal  text,  five  selected 
Brueckner  and  Grossnickle's  Ho^?  to  Make  Aritfatnetic  Meaningful,  four 
MlMted  Spitzer's  The  Iteaching  of  Arithtnetic,  three  selected  Morton's 
f^hing  Arithmetic  in  the  Eleraentary  School,.  Primary  Grade,  three 
selected  T^lor  and  ::ill's  Arithmetic  for  Teacher-Training  Classes, 
two  selected  Morton's  Teaching  Arithmetic  in  the  Elaaentary  School, 
Intermediate  Grades,  and  one  selected  Clark,  Otis,  and  Batten's  nrst 
Steps  in  Teaching  Numbers. 

The  one  instructor  iHxo  had  not  selected  a  basal  text  used  a  col- 
lection of  material.    This  collection  consisted  of  a  small  library  of 
books.    The  instructor  had  fomerly  held  positions  as  state  superin- 
tenient,  county  superintendent,  principal,  and  supervisor.   Throu^  the 
years  he  gathered  a  collection  of  books  and  other  teaching  materials. 
The  coUection  consisted  of  hundreds  of  the  grade  textbooks  in  arithme- 
tic, histories  of  mathematics,  pure  mathematics  texts,  courses  of  studies 
w*h«iatical  magazines,  yearbooks,  films,  slides,  and  multiple  copies  of 
the  texts  iraltten  on  methods  of  teachinc  arithnetlc.    Bie  students  w&v 
encouraged  to  spend  an  hour  a  day  browsing  throu^  the  material.  The 


7> 

■writer  spent  ai  hour  reading  titles,    -  •    -  '  ,     >•  ■  '.  V,. . ,  > 

Five  of  the  twenty-one  institutions  that  taught  aethods  of  teach- 
ing arithmetic  as  a  part  of  a  general  nethods  course  used  as  their 
basal  material  sections  of  a  general  methods  textbook.   Three  used 
Chapter  X  of  Lee  and  Lee's  Ihe  Qiild  and  Hie  Gurriculuia,  one  used 
Chapter  X  of  Saucier' s  Theory  and  Practice  in  the  Elementaiy  School^ 
and  one  taught  from  Caicpters  XHII  and  XXVIII,  inclusive,  of  Hildreth's 
Learning  the  Ihree  R's.    One  institution  used  the  North  Carolina  Series 
of  Grade  Books  while  mother  institution  used  the  Tenth  and  Sixteenth 
Yearbooks  of  the  National  Council  of  Teachers  of  Mathematics.  The 
schools  that  had  not  selected  a  basal  text  used  souroe  material  frcm 
their  libraries  and  personal  collections. 

All  of  the  institutions  studied,  that  included  Methods  of  Teach- 
ing aritJunetic  in  their  curricuLvias,  provided  a  ireslth  of  reference 
material  for  the  courses.    In  every  case  the  instructors  indicated 
that  the  stxidents  had  available  r?.  selection  of  texts  on  the  method* 
of  teaching  arithmetic,  a  wide  selection  of  arithmetic  grade  books  and 
wozicbodcs,  educational  journals,  and  yearbooks.    Mtir^jr  of  tiie  instructors 
indicated  that  they  had  taken  advantage  of  the  publidiers'  offers  to 
8ig)ply  this  material  for  their  methods  course.    The  m-iter  visited  many 
of  the  libraries  and  examined  the  reference  material*    At  least  five  of 
the  instructors  had  converted  their  classrooms  into  a  typical  grade- 
school  room.    Iheir  reference  material  nas  shelved  in  these  rooms.  Bie 
mils  were  decorated  with  pictures,  charts,  graplis,  flash  cards,  system? 
of  notation,  and  so  forth.    The  instructors  in  these  roans  alternated 
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their  material  as  thery  studied  different  subjects.   Four  of  the  insti- 
tutions hoi  provided  separate  libraries  for  their  elementary  teachers. 
In  the  majority  of  cases  the  textbooks,  magaaines,  yearbooks,  filna 
and  slides  were  shelved  in  the  main  libraries.    The  instructors  s im- 
plemented this  Qiaterial  in  the  libraries  idth  personal  collections  of 
texts,  iroxkbooks,  and  multi-sensory  aids. 

Analysis  of  the  Content  in  Special  Methods  Courses  —  Ihe  selec- 
tion of  the  items  ihich  nere  presented  and  developed  in  the  methods  of 
teaching  arithmetic  trss  considered  caie  of  the  inportant  phases  of  this 
study.    A  considerable  portion  of  -the  time  spent  in  interview  ndth  the 
instructors  ims  devoted  to  the  isolation  of  these  items . 

In  a  few  of  the  cases  ihe  instructors  had  previously  prepared  syl- 
labi.   These  irere  checked  for  additions  and  deletions.    In  a  majority 
of  the  cases  the  instructors  gave  an  oral  description  of  the  content  of 
their  courses.    Their  reci»ll  was  aided  by  the  use  of  the  prepared  check- 
list and  pointed  questions,  sudx  as  '^at  do  you  spend  your  time  doing?" 
"What  materials  do  you  use  in  the  classroom?"  "Wiat  materials  or  re- 
sources outside  classroom  do  you  use?"  and  so  forth.    In  a  few  cases 
irtiere  the  syllabi  did  not  seem  complete  to  the  interviewer,  an  effort 
was  made  to  have  the  instructors  assign  the  anount  of  time  itiich  had 
been  devoted  to  the  listed  items,    "nxis  served  as  a  chedc  on  the  com- 
pleteness of  the  information  received  in  regard  to  the  programs.  In 
the  cases  where  the  instructors  designated  chapters  and  sections  of 
textbocdcs  as  their  syllabi,  the  interviewer  leaflad  throu^  the  texts 
with  the  instructors  and  checked  the  deletions.    In  many  cases  sup* 


plementaiy  end  relatad  items  were  recalled  by  the  instructors  throu^ 
the  use  of  this  method.    It  is  believed  bgr  the  writer  that  the  it«B8 
listed  in  Table  XVIII  are  a  fairly  accurate  representation  of  the  con- 
tent of  the  special  nethods  courses*    This  statement  is  based  v^xjn  a 
knowledge  of  the  great  care  that  was  talcen  in  the  selection  and  classi- 
fication of  the  material  and  Ihe  willing  cooperation  of  the  interviewed 
instructors.    Staff  members  expressed  more  interest  in  the  results  of 
this  section  than  of  any  other.    Mary  asked  for  a  sxranary  of  these  re- 
sults in  orxier  that  they  could  compare  their  syllabi  with  the  presenta- 
tion of  the  group* 

Table  XVIII  lists  the  itans  that  were  presented  and  developed  in 
the  special  courses  in  the  methods  of  teaching  arithaetic .    Only  those 
items  that  had  a  frequency  of  five  or  more  are  included  in  the  table. 
The  it«tts  are  listed  in  three  categories,  namely  (1)  topics  treated, 
Tdiich  include  general  method  procedures  as  well  as  methods  of  develop- 
ing ari«unetical  skills  and  concepts,  (2)  materials  used  in  the  class- 
roOTi,  awi  (3)  materials  and  resources  used  outside  classroom.  The 
items  are  checked  for  each  of  Vob  fifteen  liiite  and  six  negro  insti- 
tutions that  offered  the  course.    The  items  lixich  were  included  by 
institutions  but  itilch  had  a  frequency  of  less  than  five  are  listed 
at  the  bottom  of  Table  XVIJI.   Four  it«BS  were  listed  by  two  instruc- 
tors and  fourteen  items  were  listed  by  oiie  instructor  only.    Ihe  letters 

tdiich  designate  the  institutions  that  included  the  itans  are  enclosed 

'.-..■-.* 

in  parentheses.  ' 
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The  frequency  idth  nhich  each  iton  tms  reported  is  Indicated  by 
the  nuiaber  of  chedcs  in  the  corresponding  row  in  Table  X7in#   The  cc»i- 
tent  of  the  courses  for  each  particular  school  is  indicated  by  the  checks 
in  the  corresponding  column.    For  exaaple,  all  of  the  twenty-one  itt- 
structcrs  discussed  methods  of  presenting  the  four  fundamental  opera- 
tions -trith  integers;  thirteen  —  ten  of  the  fifteen  -white  instructors 
and  three  of  "Uie  negro  instructors  —  stated  that  they  brou^t  sup- 
plementaiy  books  and  other  types  of  reference  nateiials  into  their 
classroo!as}  seven  —  six  tiiite  and  one  n^ro  — -  stated  that  -ttieir  stu- 
dents Tiere  required  to  obserro  claosroom  teaching  in  the  eleraentaiy 
schools.    In  order  to  determine  the  complete  list  of  items  reported  by 
any  one  instructor,  it  is  necessary  to  check  the  items  at  the  left  of 
the  x's  in  my  one  column  under  the  capital  letters  and  to  check  tlw 
letters  in  the  parentiieses  at  tiic  end  of  the  table  to  pick  vsp  those 
items  that  had  a  frequency  of  less  than  five.    For  example,  the  in- 
structor at  Institution  (G)  reported  nine  items  itiidi  are  listed  op- 
posite the  x's  checked  under  (G)  plus  flash  cards  and  flannel  graphs 
ifeich  are  in  the  list  at  the  aid  of  the  table. 

It  will  be  observed  from  Table  XVIII  that  there  are  thirty-thr«« 
items  listed  -with  a  frequency  of  five  or  more.    Seventeen  of  these 
items  are  common  to  at  least  half  of  the  reqxdred  special  methods 
courses.    It  is  interesting  to  note  that  methods  of  presentation  of 
the  four  ftindamentsl  operations  irith  integers  is  the  only  one  that  iras 
common  to  all  of  the  courses. 

Bie  minimimi  number  of  items  that  was  developed  in  any  one  course 
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mis  eight  in  institution  (P).    'ihe  instructor  of  this  course  confined 
his  vork  to  the  presentation  of  itens  Ydthout  introducing  any  materialB 
or  utilizing  any  outside  rosourcos.    Ttie  nasdaun  nuoiber  of  items  in- 
cluded in  any  one  course  vas  thirty-one  in  institution  (li).    "Zhe  average 
for  the  tmnty-one  institutions  waa  Ih.S  items  treated,  2.6  types  of 
materials  utilized  in  the  classrooa,  and  .8  utilization  of  outside 
Bfiterials  or  resources,    'ihree  reported  that  they  did  not  present  my 
supplementary  aaterial  to  their  classes  and  ten  reported  that  they  did 
not  utilize  any  outside  materials  or  resoirces.    3he  great  difforeixes 
betTieen  the  number  of  items  became  apparent  to  the  interviewer  early 
in  the  survey.    An  effort  was  made  to  determine  the  reason  for  this 
variation.    The  only  satisfactory  txplanation  given  was  that  tlie  in- 
structors T^o  developed  only  a  fevf  items  spent  their  time  in  the  develop- 
ment of  the  fundamental  concepts  and  skills  of  content  raatJaeoiatics . 
Only  two  instructors  of  methods  of  teaching  arithmetic  indicated  that 
they  thought  that  it  wa»  not  their  Msponsibilily  to  clarify  any  mathe- 
matical weaknesses  displayed  by  their  students. 

Analysis  of  the  Content  in  General  Methods  Oourses  —  Ihe  same 
care  and  procedure  were  taken  in  the  selection  of  the  items  included 
in  the  general  methods  courts  as  were  taken  in  the  analysis  of  Ihe 
special  methods  courses  in  the  teaching  of  arithmetic.    The  items  deal- 
ing -Bdth  the  methods  of  teaching  arithmetic  were  veiy  diversified, 
there  were  forty-three  items  included  ty  the  twenty-one  instructors 
that  reported  on  their  general  methods  courses.  Ihe  ones  that  had  a 
frequency  of  three  or  more  are  included  in  Table  XH.    The  items  that 
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had  a  frequency  of  three  as  more  are  included  in  Wble  IH.    Ihe  iton 
that  had  a  frequency  of  one  or  tm)  are  listed  on  page  lOU.    Ihe  letters 
that  designate  the  institutions  that  included  the  itosis  are  enclosed  in 
parentheses.  m.  i  ..  ;  i.  •  m.  •  •  • 

There  is  only  one  item  —  presentation  of  aims  and  objectives  of 
arithmetic  ~  that  is  coaaaon  to  at  least  half  of  the  courses.  Ap- 
proximately one- third  of  the  instructors  included  the  following: 
methods  of  computation  iiitii  integers,  fractions,  aiid  decimalsj  improve- 
ment of  problem  solving;  methods  of  presenting  percentage;  and  theories 
of  learning.    The  balance  of  the  items  vwre  included  by  five  or  feiier 
of  the  instructors.   Four  of  the  instructors  reported  juat  one  item  or 
activity  each.    Institution  (A)  reported  that  three  saaester  hours  were 
devoted  to  individual  projects  designed  to  meet  the  needs  of  the  prospec- 
tive teachers.    The  needs  of  each  student  trore  detemined  by  extensive 
student-teacher  conferences.    Ihe  remedial  woric  included  refreslier  work 
in  content  mathematics    as  twbII  as  instruction  in  the  methods  of  presenta- 
tion.   Institution  (C)  included  a  review  of  the  state  adopted  textbooks. 
Institution  (K)  spent  all  of  the  time  allocated  to  the  methods  of  teach- 
ing arithmetic  —  three-tenths  of  a  semester  hours  —  in  observation  of 
elementary  teachers  teaching  arithmetic,    Ihe  instructor  at  (R)  re- 
ported that  her  methods  of  teaching  arithn»tic  consisted  of  requiring 
all  girls  "to  sell  concessions  and  keep  a  record  of  the  transactions." 
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Edueallon  and  Elemantary  iSehool  Eaqperlencc  of  Teachers  of 
Special  Methods  Courses  —  An  analysis  nas  made  of  the  education,  in 
terms  of  academic  degrees,  and  the  elementaiy  school  eapeiience  of 

twenty-one  staff  menfccrs  t*io  were  teaching  the  special  methods 
courses  in  arithmetic    This  infoimation  is  recorded  in  'Dable  XX. 
Hie  former  positions  of  soni©  of  the  staff  nembers  included  many  dif- 
ferent types  of  experiences  with  the  eleiaentaiy  schools.    For  example, 
one  professor  had  tau^t  in  the  elttoentary  schools  and  had  held  th« 
positions  of  principal,  superintendent,  county  supervisor,  state  super- 
intendent, professor  of  education,  and  professor  of  aduLt  education. 
In  Table  XX  only  one  position  is  checked  for  each  individual  and  that 
position  has  been  diecked  from  the  following  ordered  listx    (1)  elemen- 
tary teacher,  (2)  principal  elementajy  school,  (3)  county  supervisor, 
and  (U)  county  or  city  superintendent. 

Itole  XX  reveals  that  ten  of  the  fifteen  liiite  instructors  had 
doctor's  degrees  —  eig^t  in  education  and  tiK>  in  mathenuBitics.  Five 
of  the  Trfiite  instructors  had  a  master's  degree  in  edacation,    Ihe  six 
negro  instructors  had  their  master's  degrees  —  three  in  education  and 
three  in  mathematics.    All  but  three  of  \hB  tuenty-one  instructors  had 
held  positions  connected  with  the  elementary  schools.    Twelve  had 
taught  in  iiie  elaaentary  schools,  two  tliat  had  not  taught  had  served 
as  principals,  md  four  of  the  remaining  seven  had  held  positions  as 
sipervisor  or  s\perintendent.    Only  three  had  not  had  any  experience 
in  the  elementary  schools  before  entering  college  work* 


106 


Degrees  and  Elementary  Experience  of  Instrvctors  of  Methods 
of  Teaching  Arithmetic 


  '  Degrees 

Doctor's  Doctor* a      Master's  Master's 

Experience       Education  M*th.  EducaUon  Math. 

Elementary  w-U  ir-O  '•-3  »^ 

Teacher  n-0-         n-0  n-3 

Principal  of         nul  ,^-0        .        w-0  »-0 

Elementary  Sdiool  n-0  n^O  n-0  n-1 

County  Si?)ervisor  w-0  tis-0  tp-2  t^-O  ■ 

n-0  n-0  n-0  n-0 

••  ■»  ' 

Sv^jerintendent      ti^2  »-0  w-0 

n-0  n-O  n-O  Vr-O 


No  Elementary       »-l  w-S  wU)  • 

Experience  n-O  n-0  n-0  »-0 


Other  Aspects  of  Prcgrams  for  Education  of  Elementary  Arithmetic  Teachers 

Selection  of  Elementary  Education  Majors  —  In  the  institutions 
insluded  in  this  study,  the  students  ikxo  desired  entry  into  the  ele- 
mentary te:.dier  education  programs  were  not  required  to  pass  selecti-ve 
requirements  for  admission  into  these  programs.    The  only  requirements 
designated  to  screen  students  were  the  get^raL  college  entrance  require- 
ments.   In  every  case  any  stvdent  mho  cou3d  meet  the  college  or  univer- 
sity entrance  requirements  could  enroll  in  the  program  that  was  desig- 
nated to  educate  prospective  elementaiy  teachers.    This  is  not  to  be 
construed  to  mean  that  everyone  could  complete  the  requirements  or  that 
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the  colleges  were  required  to  continue  to  enroll  the  students  that  irere 
judged  as  undesirable  oandidates*    As  one  dean  reported,  "^e  have  to 
take  themj  m  don't  have  to  keep  thaa." 

Forty-nine  of  the  fifty  institutions  required  that  sa  advisor  of 
the  elementaiy  education  department  approve  all  of  the  programs  of  hie 
prospective  el euentary  teachers.    Bie  instructors  indicated  that  this 
Dss  a  very  effective  device  to  screen  the  undesirables;  however,  many 
of  them  pointed  out  that  their  advisory  systems  did  not  prohibit 
students  from  meeting  state  requirements  and  socuring  certificates  in 
those  states  that  did  not  require  a  degx«e  or  rocomnendation  by  a 
college.  ■■ ' 

In-Service  Education  of  Teachers  —  In  the  narrow  sense  teacher 
education  is  thou^t  of  as  including  the  experiences  encountered  ly 
students  in  their  preparation  to  qualify  as  teachers.    Karl  Bigelow 
defines  teadier  education  as       .  .a  continuous  process  •aftier^y  indi- 
viduals grow  steadily  in  their  ability  to  serve  the  best  interests  of 
society  and  to  help  boys  and  girls  satisfy  their  personal-social 
needs. 

ThB  CJommission  «n  Iteacher  Edtwation,  i^iich  was  sponsored  by  the 
American  Council  on  Education  conducted  a  study  of  public  sdiool  sy*- 
tems  in  19U6.    !Ihe  entire  study  was  focused  on  both  group  and  indivi- 
dxial  actions  designed  to  result  in  increased  teaching  competence.  Bie 

^The  Improvenent  of  Teacher  Education,  a  final  report  by  Commis- 
sion on  Teacher  Education  (Wadiington,  D.  C,  /jnerican  Council  on 
Education),  p.  120. 
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Oonrilssion  believed  that  "...  the  kind  of  general  in-service  gx^avth 
that  it  ssn  as  needful  eefpedally  required  leadership  and  activity 
ihere  the  teachers  irere  regularly  enployed  —  in  ttie  school  systems 
themselvBS.""^     The  need  of  the  services  of  the  colleges  and  uni- 
versities in  providing  educatlonsiL  opportunities  for  teachers  in- 
service  ttblS  recognized      Ihe  Commission  but  only  the  in-service  edu- 
cation that  originated  in  the  local  schools  -was  included  in  their 
study*  ■  ■ 

An  attempt  tras  isade  in  this  study  to  detenaine  the  services 
rendered  by  the  institutionB  to  in-service  arithmetic  teachers.  All 
but  seven  of  the  institutions  studied  indicated  that  thfl|7  had  parti- 
cipated in  sorae  in-eervice  education  of  elementary  arithmetic  teachers 
during  the  sdiool  year  of  19li%«50» 

Of  the  enomous  nuntoer  of  classes  organized  in  extension,^  cor»- 
respondence,  Saturdsy,  and  evening  classes,  only  one  institution  re- 
ported an  extension  class  in  liie  Teaching  of  Arithmetic,    One  insti- 
tution tauj^t  an  evening  class  in  content  Ari  time  tic  for  Teachers, 
and  snother  offered  an  elective  course  during  the  svBumer  session  iiihi<Ai 
dealt  with  methods  of  teaching  arithmetic*   This  ti&s  in  addition  t» 
the  regularly  scheduled  methods  courses  idiich  were  required  of  all 
•lemeatary  education  majors.    Many  of  the  mathematics  classes  tau^^t 
were  not  recorded  in  this  study,  because  they  were  not  designed  for 

^Ibid.,  p,  120. 
6 

One  institution  indicated  that  they  had  enrolled  more  than  3,000 
students  in  extension  in  19^9-50.  . 
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elementaiy  teachers.    Bils  does  not  imply  that  elementary  teachers 
?iere  not  anrolled  in  those  courses*    The  instructors  interviewed  had 
no  record  of  the  number  of  elementary  teachers  completing  correspond- 
ence courses.  ,  i.  ' 

finnty-seven  of  the  instnctors  iater?iewed  reported  that  they 
served  as  consultants  and  advisors  to  teachers  of  arlthaetie>  two  had 
givai  lectures  on  the  teaching  of  aritlmetic,  and  four  had  participated 
in  institute  sessions  that  were  concerned  ydth  problems  of  arithmetic 
in  the  elementary  school.    Six  instructors  indicated  that  they  had  at- 
tended group  in-service  meetings  dealing  idth  arithmetic  problems  and 
procedures.    One  instructor  reported  that  he  had  conducted  a  county- 
wide  testing  program  in  arithmetic,  aad  another  reported  participa,- 
tion  in  a  county-wide  planning  prc^ram.    Three  of  the  fifty  inatit*. 
tions  conducted  tiorkshops  during  the  summer  of  1950  that  dealt  all 
or  in  part  -with  arithmetic  in  the  elcraentaiy  schools.  .    i  - 

FollOT»-up  of  Graduates  —  One  of  the  assumptions  of  this  study 
was  that  constant  evaluations  were  dmportant  aspects  of  any  teacher 
•dueation  program.    Ctoe  procedure  for  making  such  an  evaluation  in- 
volves the  appraisal  of  the  teaching  success  of  1he  graduates.    An  ef- 
fort was  made  to  determine  lAiat  follovHup  work  -was  being  done  in  the 
institutions  included  in  this  study.    Ihe  stucfcr  revealed  that  thifl 
jdiase  of  the  teacher  education  program  -was  probably  the  most  neglected 
of  all  aid  was  practically  non-existent  in  many  of  the  institutions. 
At  least  half  of  the  intervie-wed  instructors  and  directors  of  elementary 
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education  prograias  indicated  that  they  planned  to  organize  a  system 
to  evaluate  their  grades  but  had  not  gotten  around  to  it*    Not  ona 
individual  questioned  the  desirability  of  such  a  practice.    '  •  ^ .  ' 

One  university  has  irorked  on  a  neasuring  instrument  which  is  to 
be  released  in  the  near  future*    For  years  this  university  has  cheeked 
on  its  graduates  by  having  the  employing  school  officials  fill  in  this 
check-sheet.    Eleven  of  the  institutions  reported  that  they  chedced  on 
a  few  of  their  graduates  through  personal  visitations  and  correspondence. 
Four  indicated  that  their  nunber  of  elementary  graduates  was  so  soiall 
that  they  -were  able  to  keep  ched:  on  all  graduates  througji  personal 
contacts.    One  reported  that  a  systematic  check  n&a  made  of  all  graduF- 
ates  that  received  positLone  in  the  heme  city  aid  another  reported  a 
siniilar  check  on  all  stuiente  employed  in  their  local  county.    One  re- 
ported that  the  Publjc  Relations  Officer  kept  a  z^oxxl  of  the  graduates 
but  the  intervieTjer  was  unable  in  this  case  to  detemine  if  any  evalu- 
ation was  made  of  the  teachers.    Biree  institutions  reported  ttiat  they 
received  principals'  reports  on  their  graduates  from  the  county  super- 
intendent's office.    Twenty-ei^t  of  the  fifty  institutions  indicated 
that  they  made  no  attempt  to  diedc  on  the  teaching  abilities  of  their 
elenentary  graduates.     ■  '•    v  -        .•  • 

Instructors'  Comaents  on  Existing  Progr&as  —  At  the  close  of  the 
interview,  the  instructors  were  encouraged  to  cooment  on  the  effective- 
ness  of  their  programs  and  to  offer  constructive  suggestions.  Ihe 
question  was  asked,  "Are  you  satisfied  with  the  program  T<iich  you  have 
for  the  education  of  elementary  arithmetic  teachers?"    If  the  enswer 


«as  "yes"  the  discussion  tms  not  pursued  any  further  by  the  interrLe-wer. 
Therefore,  many  instructors  did  not  elaborate  or  give  reasons  rbj  they 
■were  satisfied.    It  ims  assttORed  b7  the  commentators  aid  the  interviewer 
that  the  jaro grans  indicated  the  basis  for  their  judgments.  Hoiiever, 
if  the  instructors  indicated  that  they  iiere  not  satisfied  irLth  their 
programs,  thee-  irere  encouraged  to  offer  suggestions  idhich  they  thou^t 
would  improve  the  programs. 
'      The  coimaents  itildh.  mre  pertinent  to  this  stuffy  have  been  classi- 
fied and  sunnarized  by  the  writer.    Since  many  of  the  comments  are  on 
particular  programs,  the  required  hours  in  content  mathematics  and  re- 
quired hours  in  methods  of  teaching  arltlBaetlc  are  listed  in  ttie  order 
named,  semester  hours  preceding  Ihe  cctnnent.    The  abbreviations  En.  or 
Ms.  following  the  nunbers  designalie  the  department  in  which  the  «»- 
men ta tor  was  aaplo;>'ed.    For  example,  (3,  l,Ms.)  indicates  that  the 
comment  was  given  by  an  instructor  eitployed  in  the  mathematics  depart- 
ment of  sn  institution  that  required  three  hours  of  content  aathenatics 
and  one  hour  of  methods  of  teaching  arithmetic, 

■ '  •   l^MDt&'-six  instructors  that  were  interviewed  coimnaited  favorably 
on  twenty-^wo  of  the  programs  included  in  this  study.    The  twenty-two 
programs  that  waare  rated  satisfactor:^'-  by  the  instructors  required  an 
average  of  2.8  semester  hours  of  content  mathoaatlcs  wd  an  average 
of  1.2  saaester  hours  of  methods  of  teachii^  aritiimetic. 

A  few  of  the  comments  that  accon^anled  the  affizmative  replies 
are  t  ■  . ,  ■    \  ^ 

(0, 1,7,  Si.)  There  is  nothing  the  matter  with  our  pi>»gram  as 


■we  have  it  functioning  ncm»    Results  of  progressive 
achievement  tests  for  county  pupils  show  that  the  pupils 
are  higher  in  arithmetic  reasoning  and  arithmetic  fundai- 
mentals  than  they  are  in  other  school  subjects. 

(3«3*  2,  En.)    Our  program  -woiifs  very  nicely  -when  the 
basic  course  in  arithmetic  is  taught  before  the  methods. 

(6,  0,  Us.)    The  girls  are  given  a  satisfactory  co'jrse 
in  the  mastery  of  the  basic  fundamsitals  and  are  given 
a  connected  idea  of  the  subject  matter  of  arithmetic  with 
particular  emphasis  on  its  nature,  significance,  and  use. 
An  atten?)t  is  made  to  give  the  girls  an  enriched  back- 
ground of  mathematical  experiences. 

(0,  1,  En.)    Girls  are  adequately  prepared.    Enou^  time 
Is  spent  on  arithmetic  —  more  than  is  necessary. 

Six  of  the  instructors  were  diasatisf  ied  idth  their  programs  because 
of  the  type  of  content  mathematics  offered  or  required,    IVro  of  theB« 
instructors  indicated  that  they  refused  to  recommend  that  their  ele- 
mentary majors  take  any  mathematics  content  courses  offered  by  the 
mathematics  departments.  Sane  of  these  comments  indicate  a  lack  of 
cooperation  between  mathematics  departments  and  departments  of  educa- 
tion.   The  follondng  comments  are  typical  of  this  grov?)! 

(2,  2,  En.)    Our  stixients  need  the  actual  learning  of 
ufiEning  behind  numbers,  meaning  of  numbers,  foundation 
of  four  fundamental  operations,  paper  and  memoiy  nork  in 
arithmetic,  good  background  in  solving  problems.  The 
mathmatics  they  are  getting  is  not  satisfactoiy.  JjHiro 
hours  of  content  mathematics  required  -was  genoral  college 
mathematics ^ 

(2,  .2,  Us.)   We  in  the  mathematics  department  Tiould  be 
hcppier  if  the  so-called  applied  mathematics  course  were 
a  no-credit  course  required  of  those  who  show  a  need  and 
we  were  free  to  teach  a  course  which  would  be  a  good  founda- 
tion for  our  college  tork.    ^Two  hours  of  content  mathe- 
matics was  applied  hi^  school  ma  thematic  Sjj/ 

(0,  1.7,  En.)    The  mathematics  department  does  not  offer  a 
single  course  that  would  be  any  help  lAiatsoever  to  any 
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•Iwnentary  teacher.   TTe  discourage  Ihem  from  taking 
any  matheioaties  listed  as  such. 

{6.7,  .3,  En.)    Very  little  time  is  spent  an  arithrastic. 
We  have  too  many  other  things  to  do.    The  students  do 
have  a  good  background  in  iaath«oatic8  but  not  of  th« 
ri^t  klndd  ,  <.   .  ■  .    ,  . 

Ihe  programs  were  most  frequently  crlticia«d  for  the  lack  of  tiae 
devoted  to  maHiematics.    Some  education  instructors  Indicated  that  they 
did  not  hare  sufficient  tine  to  teach  the  methods  of  teaching  arithme- 
tic.   Other  instructors  suggested  the  need  of  additional  mathematics 
courses.    The  following  comments  are  typical  of  these  tm  groups: 

(0,  3,  En.)    All  of  our  students  need  more  basic 

mathematics.   We  do  not  have  enoigh  tine  on  a  two 

year  program.  ' 

(3,  0,  Ms.)    T!he  students  need  a  general  course  in  arith- 
mttlo.    This  should  be  followed  by  algebra  and  elementaxy 
geometiy      survey  of  plane  and  solid.    Th&y  ^ould  under- 
stand the  history  of  mathematics.    Six  hours  of  content 
■athei&atics  lou^d  be  a  minimum. 

(3.3»  •3)  Ms.)   We  are  unable  to  find  tlioe  to  teach  both 
content  and  methods  and  we  consider  content  more  important 
than  methods. 

(U,  .8,  En.)    The  laelhods  of  teaching  arithmetic  should 
b«  hndlsd  by  the  mathematics  department.    2ie  need  is 
Importantj  howerer,  readirg  and  language  are  neglected  by 
my  department  and  should  have  all  of  the  time  allotted 
to  methods. 

'  ^'  ■  ■    '  '   '  -  .  - 

1.    Approximately  three-fifths  of  the  four-year  institution* 
inclvded  in  this  study  aimltted  high  school  graduates  without  prescrib- 
ing a  definite  pattern  of  prerequisite  high  school  courses.    Ihe  average 
number  of  prerequisite  matheaatice  units  required  ty  the  twenty-one 


institutions  lhat  did  set      a  pKttem  for  a<teission  ms  1.8  units. 

2*   Approjdmately  one-half  of  the  ihite  institutions  and  all  of 
the  negro  institutions  that  wre  included  in  this  study  required  some 
content  mathematics  of  their  elementary  education  majors.    The  hour 
requirements  in  content  mathematics  in  every  institution  trare  equal 
to  or  greater  than  the  local  state  certification  requirements.  Only 
13  per  cent  of  the  total  hours  of  content  mathematics  required  by 
the  institutions  was  specified  by  state  certification  regulations. 
The  a'TOrage  requirenant  of  the  tirenty-one  -white  institutions  that 
specified  content  mathematics  was  3.3  semester  hours j  the  average 
for  the  tiielve  negro  institutions  iras  li.3  semester  hours. 

3.    There  vias  a  tendency  for  the  irstitutions  included  in  this 
study  to  require  all  elementary  education  majors  to  take  the  pre- 
scribed content  mathematics  eowses  regardless  of  the  individuals' 
proficiency  or  background  in  mathematics.    Only  four  of  the  institu- 
tions used  mathematics  exemption  examinations.    There  wis  a  great 
variation  in  the  complexity  of  the  mathematical  concepts  and  skills 
covered  by  the  different  tests  that  irere  used. 

U.    Conmittees  selected  from  eleraentaiy  and  general  edvcation 
faculties  were  responsible  for  the  selection  of  four-fifths  of  re- 
quired content  mathematics  in  the  institutions  included  in  tills  study. 
These  committees  did  not  agree  on  the  tgrp*  of  content  mathematics  that 
should  be  required.    Approximately  one-half  of  the  content  mathematics 
eourses  that  were  required  of  elonentary  education  majors  in  the  in* 
stitutlons  included  in  this  study  were  planned  primarily  for  prospective 
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elaaentary  teachers.    Ihere  iras  a  tendenoj  to  require  courses  that 
already  existed  in  the  mathmatics  departzaents .    Tt)a  content  raathe- 
Batics  courses  required  included  Arithmetic  for  Teachers,  goneral 
college  mathesaatics,  grade  arithmetic,  algebra,  mathematics  of  finance, 
trigonometry,  and  applied  high  S(^ool  mathematics* 

5.  Biere  nas  also  considerable  disagreement  even  aaong  the  in- 
structors of  the  course.  Arithmetic  for  Teachers,  as  to  the  content. 
Apixroximately  caie-half  of  the  sixty-five  concepts  and  skills  weire 
eomnon  to  only  one-half  of  the  courses.    Ihe  items  most  frequently 
agreed  upon  fell  in  concepts  dealing  idth  systois  of  auaeration  and 
coBputatlonal  ekills  in  arithmetic.  • 

6.  Appro-Tdmately  four-fifths  of  the  institutions  included  in 
this  stucfer  required  some  work  of  their  elementary  education  aajors 
in  the  methods  of  teaching  ariths^tic.    Twenty-or»  required  a  special 
course  in  the  methods  of  teaching  arithmetic  and  tuenty-one  included 
methods  of  teaching  arithmetic  in  required  general  methods  courses. 

7.  All  of  the  institutions  included  in  this  study  required  some 
mrk  in  either  content  mathematics  or  methods  of  teaching  mathematics 
of  their  fllenentary  education  najors*    Ihis  required  «ork  varied  from 
«2  to  9*0  senvoster  hours  idth  an  average  of  3*8  semester  hours.  Ap- 
proximately one-half  of  the  institutions  &at  required  a  fecial 
course  in  the  methods  of  teaching  arithmetic  also  required  a  content 
course  in  mathematics.  ■ 

8.  Ihere  -was  no  significant  difference    in  the  average  aaount 
of  mathematics  —  content  and  methods  —  required  by  the  different 
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types  of  uhite  institutions.    The  a-reragcs  for  -the  universities, 
liberal  arts  colleges,  aid  teachers  colleges  tere  3.3,  3.1,  and  3*3 
■emester  hours,  respectively.    "Kie  niaitoer  of  cases  of  the  negro  in- 
stitutions in  aay  one  type  twre  too  few  to  arrive  at  any  conclusion 
in  regard  to  the  relation  between  mathematics  roquiremaats  and  types 
of  institutions. 

9.  All  but  one  of  the  four-year  institutions  included  in  this 
study  offered  a  major  in  mathematics  whidi  included  content  math«-» 
maticE  courses  at  least  throu^  calculus.    Elementary  education  majora, 
as  a  general  rule,  did  r»t  select  any  of  these  msthemabics  courses  as 
electives  *    Counselors  estimated  that  the  munber  of  elementary  majors 
that  celectod  content  mathematics  as  electives  varied  from  one  out  of 
ten  to  less  than  one  in  a  hundred* 

10.  The  fourteen  institutions  that  required  courses  designated 
as  Aritfaoatic  for  Teadiera  limited  the  selection  of  their  basal  text- 
books to  six  different  texts.    There  was  little  agreement  in  the  selec- 
tion of  the  texts  for  -the  remaining  content  oourses  required  of  ele- 
mentary majors  J  t-wenty-one  different  basal  texts  or  woricbooks  ■wre 
selected  as  basal  material  for  tuenty-two  courses* 

11.  The  content  mathematics  in  the  institutions  -Qiat  had  a 
general  education  ptrogram  consisted  primarily  of  a  course  in  general 
college  mathematics.    ISiere  was  a  lack  of  agreement  anong  the  schools 
as  to  the  topics  included  in  general  college  mathematics  courses.  One- 
half  of  Ifae  fifty-five  items  treated  were  ccxnmon  to  only  one-4xalf  of 
the  courses.    !Ihe  iypical  general  college  mathematics  course  contained 
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ft  digest  of  hlsh  school  algebra  and  an  introduction  to  geometry. 
Seventeen  of  the  institutions  that  did  not  have  a  general  collAgt 
program  required  all  elaaentaiy  education  majors  to  complete  at  leaart 
the  traditionsl  content  course  fiwm  the  college  sequence  provided  for 
Bathematics  aajors  or  a  course  in  pre-college  mathematics. 

12.  There  was  a  great  variance  among  the  institutions  in  Htm 
niadber  of  items  selected  for  the  methods  of  teaching  arithnietic  courses. 
There  t«s  agreement  ou  8ev«it©«n  of  the  items  tij       majorl-ty  of  the 
inetructors  in  the  speeial  nethods  eoorees.    Only  one  item  —  aims  md 
objectives  of  arithmetic  — •  was  consnon  to  the  majority  of  the  general 
courses.      ■  :  .  w  : '  i .  :  .  .  • 

13.  Ttie  -wDrics  of  Morton,  Brueckner  and  Orossniclde,  Taylor  and 
Mills,  and  Spitzer  irere  the  most  popular  texts  In  the  methods  of  teach- 
ing arithmetic.    The  texts  have  been  listed  in  decreasing  order  of  fre- 
quency of  selection.   ■  • .     -  . 

lli.   Ten  of  -ttie  instructors  of  the  twenty-one  special  aethode 
courses  held  doctor's  degrees  —  ei^t  in  education  and  two  In  seth** 
matics.   Eii^teen  of  the  twenty-one  instructors  had  had  some  experience 
in  the  elementary  schools.  ■.  .  : 

1$,   As  a  general  rule,  the  students  are  not  required  to  pass 
selective  requirements  for  admission  Into  t^e  eleraenbary  education 
prograns  of  the  institutions  included  in  this  stud^.   Upon  meeting 
general  entrance  requirements,  the  students  are  free  to  choose  the  ele- 
mentary education  field.   After  taaking  the  choioe  of  the  eleBMuatary 
field,  students  In  forty-nine  of  the  fifty  foup-year  inatltutloM  must 
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have  -aielr  progreais  appro'Tied  by  staff  ineBtoea^  of  the  elementary  edttea- 
tion  departments.    In  most  institutions  the  programs  were  predetermined 
except  for  a  few  electives.  •  ■'•  I-  - .  ■      '■      -  ••  ; 

16.  Staff  menbers  of  forty-three  <£  the  fifty  institutions  re- 
ported ttxat  they  had  participated  in  sone  in-«ervlce  education  of 
elementary  arlliimetic  teachers  during  1^9-50  sAool  year.   The  majority 
of  this  participation  consisted  of  consultant  and  advisory  service, 
lectures,  discussion  at  institutes,  pre-school  planidng,  and  group  dis- 
cussions.   Three  arithmetic  courses  were  organized  by  three  different 
institutions  for  iiv-service  elementary  teachers.    One  instructor  con- 
ducted a  county-nide  testing  progran  #iich  imluded  aritinnetic  funda- 
mentals and  another  instructor  planned  a  county-wide  arithmetic  program. 

17.  Less  than  one-4ialf  of  the  programs  that  were  analyzed  were 
rated  satisfactory  by  the  instructors  who  were  interviewed.    The  pa?o- 
grams  that  were  rated  satisfactoiy  required  an  arorage  of  2.8  eaaester 
hours  of  content  mathematics  and  1#2  semester  hottrs  of  methods  of  teach- 
ing arithmetic.    These  averages  are  .6  semester  hours  higher  for  content 
mathematics  and  .2  semester  hours  lower  for  the  methods  of  teaching  arith- 
metic than  the  averages  for  the  fifty  institutions  included  in  this  8t«fy. 

18.  The  instructors  indicated  that  they  had  done  very  little  to 
deternane  the  success  of  their  graduates.    They  did  not  have  available 
any  data  collected  from  follow-up  work  to  serve  as  a  check  of  the  ade- 
quacy of  their  programs.    One  institution  was  in  the  process  of  develop- 
ing a  formal  instrument  to  be  used  to  dieck  their  graduates.    Staff  b«b* 
bers  of  twenty-one  of  the  fifty  institutions  reported  that  ttiey  had 
checked  former  students  through  personal  contacts  and  correspondence. 


4h 

GIAPIERVX 

AHALTSIS  OF  THE  PROGRAMS  DESIOM)  FOR  THE  PRBPARATICM  CF 
ELEMEN-aRT  ARITHMETIC  ffiACHERS  IN  JUNIOR  COLLEGES  IN  THE 

SOUBIEAST 

A  atiriy  of  the  programs  designed  for  the  preparation  of  elementary 
arithmetic  teachers  in  the  Southeast  irould  be  incomplete  if  the  parti- 
cipation of  the  junior  colleges  were  omitted.    Uiere  are  ninety-five 
junior  colleges  —  ei^ty-eij^t  lAiite  and  seven  negro  ~  located  in  the 
nine  states  Inclined  in  this  study.    Fifty-six  of  these  institutions 
are  operated  by  religious  organizations.    Seventeen  are  private  initio 
tutionsj  ten  are  under  the  supervision  of  the  county  or  district  in 
itoich  they  are  located j  ei^t  are  operated  by  state  boards  j  and  four 
are  city  owned  and  operated. 

Bie  questionnaire  method  ms  used  in  an  attanpt  to  secure  informa- 
tion concerning  their  programs.  A  copy  of  tlie  quesUonnaire,  ifaich  was 
described  on  page       is  included  in  Appendix  C. 

The  purpose  of  this  chapter  is  to  present  sn  analysis  of  the  in- 
formation furnished  by  the  respondents  to  the  questionnaire.    The  data 
are  presented  under  the  folloidng  headings i 

1,  Analysis  of  the  ninber  of  junior  college  students  included 
in  the  study 

2.  Hour  requirements  in  content  mathematics  and  methods  of 
teaching  arithmetic 

a.  Admission  requlraoaents  in  mathematics 

b.  Entrance  examinations  in  mathonatics  and  refredier 
courses  in  mathematics 

c.  Hour  requirements  in  content  mathematiCB  ; 

-  US 
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d.  Hour  requiranents  in  the  meihods  of  teaching  arithmtio 

e.  Total  hour  requirements  in  content  mathaaatics  and 
methods  of  teaching  arithmetic 

3,    Content  mathematics  courses  required  in  junior  colleges  j 

a.  Basal  textbooks  used  in  content  mathematics  courses 

b.  Claasification  of  content  mathematics  courses 

U*   Basal  Textbooks  used  in  methods  of  teaching  arithn»tic  i 
courses 

1 

$,   Instructors'  comaienta  on  existing  programs 

6.    Summary  ^ 

Analysis  of  the  Nunflaer  of  Junior  College  Students  Included  in  the  Study  j 

A  copy  of  the  questionnaire  «&s  m,«il«d  to  the  head  of  the  mathe- 
matics department  of  each  of  the  nlnety^flTe  Junior  colleges  located  j 
in  ihe  nine  Southeastern  states.    It  was  laiderstood  at  the  tine  of  mail-  | 
ing  Ui&t  Alabama,  North  Carolina,  and  Virginia  required  more  than  ^  ^ 
years  of  educati(»  for  their  lowest  ceirtificates  to  teach  in  their  ele- 
mentary sdtiools.    Hoarever,  colleges  in  these  three  states  iiere  included  i 
in  an  attempt  to  determine  if  they  had  established  elementaiy  education 
program  for  the  first  tno  years  of  mric.    lliirty-four  of  the  junior  | 
colleges  were  located  in  states  tiiat  did  not  grant  certificates  on  the  ' 

basis  of  tiro  years  of  college  Tuork.    Fifty-nine  questionnaires  were  ^ 

1 

returned.    This  represents  f?) proximately  62  per  cent  of  the  nuaiber  ^ 
nailed.    Seventeen  of  the  fifty-nine  returned  questionnaires  were  frtHii  ] 
junior  colleges  located  in  AlabanE,  North  Carolina,  and  Virginia.  Only 
two  of  these  indicated  that  they  had  a  plained  program  for  elementary 

.    •       ;  ■'.  ,    ^  i 


121 


teachers.    This  is  not  interpreted  to  mean  Hiat  other  jtoaior  colleges 
did  not  educate  prospective  elaaentaiy  teachers  for  tiie  first  two  years 
of  their  college  woik.  i  s. v. ;     ,  i.,..- 

TABI£  m., [\' 
Antaysis  of  the  Number  of  Students  Included  in  the  Stu<i^ 


(Hassification 

Nuniber  of 
Junior  Col. 

Enrollment* 

Per  Cent 
of  Total 

Total  Junior  Colleges 
in  the  Southeast 

22,268 

100 

Number  of  Returned 
Questionnaires 

$9 

ai*,368 

Number  Reported  No 
Elementary  ProgranWi' 

29 

:  .  7,Oli8 

3a 

Nianber  Reported  Goarplete            .  . 
Elementaiy  Program  30 

"  7,320 

33 

^Enrollments  listed  in  the  19h9-$0  edition  of  the  Education 
Directory  Higher  Education^ 

**Incluies  one  junior  college  in  Alaibaaa  and  one  in  North 
Carolina  ih&t  reported  3  and  15  students,  respectLvely,  twrk- 
ing  tovard  elementary  certificates. 

Four  of  the  Junior  collies  reporting  a  program  for  the  education 
of  elementaiy  teachers  did  nob  have  available  the  nimber  of  graduates 
from  their  programs.    Ihe  remaining  twenty-six  junior  colleges  reported 
1,291  prospective  elementary  teachers  graduated  between  June  15,  19U9 
ani  June  l5,  1950.   This  number  represents  29  per  cent  as  many  as  iwre 
reported  graduated  from  tuo-,  three-,  and  four-year  programs  in  ths  l56 
four-year  institutions  in  the  nine  states  included  in  this  study.  This 


relationship  ecphasizes  the  importance  of  the  participation  of  the 
junior  colleges  in  the  education  of  elementary  teachers.    Figures  are 
not  available  as  to  the  nxnber  of  these  students  that  irill  teach  dur- 
ing the  school  year  of  1950-51.    Some  will  continue  their  education 
in  a  four-year  institution;  nevertheless,  they  are  qualified  to  teadi 
so  far  as  state  certification  requirements  are  ccneemed. 

Hour  Requirements  in  Content  llatlMBBatics  and  Ketlwds  of 
Tfeadiing  Arithaetlc 

Admission  reguirementa  in  mathematics  —   Twenty-five  of  the  junior 
colleges  answered  the  question  pertaining  to  prerequisites  in  mathematics 
for  the  elementary  education  programs.   Eleven  reported  that  there  ware 
no  high  school  mathanatics  prerequisites  for  their  programs.    The  pre- 
requisites that  were  indicated  are  listed  in  Table  XXII. 

Ihe  total  number  of  units  of  high  school  prerequisites  in  Biath»- 
matics  required  by  the  fourteen  junior  colleges  was  18.5  units.  This 
is  an  average  of  10  units  for  the  fourteen  that  required  prerequisites 
in  mathematics  and  an  averege  of  .7  units  for  the  twenty-five  junior 
colleges  that  answered  the  question  on  prerequisites. 

Entrance  Examinations  in  Mathematics  and  Refresher  Courses  in 
Mathematics  —   Seventeen  of  the  twenty-seven  junior  collies  indicated 
that  they  offered  a  course  in  refresher  mathetaatics  Tsbile  the  other  ten 
indicated  that  they  did  not.    Only  six  of  the  refresher  courses  coiM 
ba  accounted  for  in  the  content  courses  which  were  recorded  by  the 
respondents.    Five  were  courses  that  carried  credit  and  are  listed  in 


Hi^  School  Uathaaatica  Prerequisites  iietiXuLrtd  by  the  Juziior  CfiLLltgM 


Units 

Courses              ■-. '-.i- ■ 

Frequency 
fhit*  Begro 

7 

total 

A 

U 

0 

u 

1 

Any  Mathematics 

1 

0 

1 

Algebra 

3 

0 

t 

Oaa  Algebra  ani  One  Qeoowtzy 

t 

X 

3 

One  Algebra  and  One  Any  Mathematics 

2 

0 

2 

Tvo  Any  Ma-Uiematics 

2 

0 

2 

!Rro  Algebra 

1 

0 

1 

OoB  aid  one-half  Algebra  j  One  Geometry 

1 

0 

X 

3 

One  Algebra;  One  Ge<»aetry;  One-half 

Trigonometryj  One-half  Basic  Mathematics 

JL 

TOTAL 

23 

2 

Table  XXI n«    Bie  sixth  course  itas  a  non-oredit  course  and  consisted 
of  Scott  Foresman's  Woxicbook,  Review  of  Mathematics.     The  balano* 
of  the  refresher  vroik  in  arithmetic  could  not  be  determined  from  the 
information  available,  ,       >  .  r 

Turenty^even  of  the  junior  colleges  answered  the  question  per- 
taining to  mathematics  aitrance  examinations.    Sixteen  indicated  that 
they  did  give  an  examination  in  msbhematics  to  all  entering  freshmen 
wd  eleven  indicated  that  they  did  not*    The  nature  of  these  examina- 
tions was  not  deteiroined. 

Hour  Requirements  in  Content  Mathematics  —  Ihe  total  content 
mathonatics  required  in  the  thirty  junior  college  programs  was  39*5 


MmMter  hours.  This  is  an  averagt  of  1*3  emmeter  hevrs  p«r  junior 
college.    The  distribution  of  these  semester  hours  is  shown  in  Tabl« 

Distribution  of  Hours  of  Content  Mathematics  in  the  Junior  Colleges 

~   "     Semester  Hours 

3-3.^    5-5.5>  6-6.S> — 


Ihito  Junior  Colleges 

I 

9 

z 

20 

Regro  Junior  Colleges 

.  ♦  ■ 

%  ■ 

X 

1 

0 

Total 

3 

1 

3 

SO 

Table  XXIII  shows  that  twenty,  or  tvro-thirds,  of  the  Junior  col- 
ltg«8  did  not  require  any  content  matheoatics  of  their  prospective 
elementary  teachers.   Four  of  the  colleges  required  two  semesters  and 
six  required  one  semester  of  content  mathematics* 

Hour  Requirements  in  the  Methods  of  Teaching  Arithmetic  —  Fifteen 
of  the  thirty  schools  reported  that  Xhey  required  a  special  course  in 
the  meliiods  of  teaching  arithmetic,  and  tisio  indicated  that  they  in- 
cluded methods  of  teaching  arithmetic  in  a  general  methods  course.  The 
seventeen  schools  that  required  wozic  in  the  methods  of  teaching  arith- 
metic required  a  total  of  U6«3  semester  hours.    This  is  an  average  of 
2.7  semester  hours  for  the  colleges  that  required  the  course  and  an 
average  of  1«5  semester  hours  for  the  thirty  junior  colleges  that  re- 
ported a  program  for  the  education  of  el«nentary  teachers.    Hie  distri- 
bution of  the  semester  hours  of  credit  required  in  the  methods  of  teach- 
ing arithmetic  is  listed  in  Table  XII?. 
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.'  •  '.y  TABLE  XXIV  '  ~  ■  ' 

Distribution  cf  Hours  in  the  Ueihods  of  Xeaahing  Arithmetio 

in  the  Junior  Oollegot 


Semester  Hours 

i 

2-2.9 

3-3.9 

6-6.^ 

None 

Total 

Ihite  Junior  Colleges 

1 

i 

n 

0 

12 

zi 

Negro  Junior  Colleges 

I 

0 

I 

1 

3 

Total 

2 

3 

u 

1 

13 

30 

Total  Hour  RBqulrcaents  in  Contaat  Mathanatlcs  and  Methods  of 
Teaching   Arithmetic  —  The  thirty  junior  colleges  reported  a  total  of 
8^*8  semester  hours  of  content  matJieiaatics  and  oethods  of  teaohii^ 
arithmetic  for  the  completion  of  their  elementary  education  progrpias. 
This  is  an  average  of  2.9  seaester  hours  per  college.    Ihe  distribu- 
tion of  the  hours  required  in  content  mathaaatics  and  methods  of  teach- 
ing arithmetic  for  the  separate  programs  is  shown  in  '2able  XHf» 

M>le  XX7  rerraals  that  six  of  the  white  institutions  did  not  re- 
quire any  oathematles  of  their  elenentazy  education  majors.    Ihe  average 
requirement  represents  epproximately  one  course  in  either  mathematics 
eontent  or  methods  of  teaching  arithmetic. 

Content  Mathematics  Courses  Required  in  Junior  Colleges 
Basal  Textbooks  Used  in  Content  Mathematics  Courses  —  Six  basal 
textbooks  and  three  noikbooks  •were  selected  for  the  fourteen  required 
content  mathematics  coiarses  in  the  junior  colleges.    Ihe  names  of  tht 
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TABLE  XX7 

Distribution  of  Total  Hours  Hequired  in  Kathematica 
in  the  Junior  Colleges 

Semester  Hours 
g::r^-2.^  'i'i*^  SS,?  6^^*^  12-12.9  None  15^ 

%  *  n  0  3  0  6  27 
1611131        6  30 


IJhite  Junior 
Colleges 

Negro  Junior 
Colleges 

Total 


basal  textbooks  used  in  the  courses  give  some  indication  of  the  classi- 
fication of  tlie  material  incl\ided  in  the  courses.    The  basal  textbookt 
BX9  Usted  in  Table  xm« 

Basal  Textbooks  Used  in  Content  Mathematic* 
in  the  Junior  Colleges 


Author 


Roswnboch  &  Iftiitoian 

Wenttiorth 

Betz 

Keller  anl  Zant 

KckcmooT 

Newson 


Ttextbook 


Frequency  "* 
Wiite  Negro  Total 


College  Algebra  3        0  3 

ObUfige  Algebra         • '  '  '  1        0  1 

Basic  liathematics                ,1        1  2 

Basic  Matbenatics  10  1 

Math,  in  Huasn  Affairs  Oil 

Introd.  to  College  Math.  10  1 
Tforicbooks  -  Review  of 

Arithmetic  2  13 
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Classification  of  Content  Mathematics  Courses  •—  On  a  basis  of 
the  textbooks  end  materials  listed  as  basal  texts,  the  content  mathe- 
matics required  in  the  Junior  colleges  was  classified  as  four  courses 
in  college  algebra,  four  courses  in  general  college  mathematics,  four 
courses  in  review  of  arithmetic,  and  <me  course  in  introduction  to 
college  raathemabics.  All  of  the  courses  listed  above  iiere  one  senjester 
courses  except  one  course  in  algebra  and  one  course  in  general  college 
mathematics,  iihidi  were  two  semester  courses.    Ihe  four  colleges  that 
required  two  semasters  of  content  mathematics  of  their  elementary  edu- 
cation majors  selected  the  following  combinations »  (1)  two  semesters 
of  algebra,  (2)  two  sanesters  of  general  college  mathematics  (3)  one 
sffinester  of  algebra  and  one  semester  of  review  of  arithmetic,  and  (U) 
one  semester  of  algebra  and  one  semester  of  general  college  mathematics. 

f 

Basal  Textbooks  Used  in  the  Methods  of  Teaching  Arithmetic  Courses 

Bie  basal  textbooks  used  in  the  methods  of  teaching  arithntetic 
are  listed  in  Table  XXVII.    Two  of  the  junior  cdleges  used  two  text- 
books |  therefore  there  are  nineteen  notations  for  the  seventeen  re- 
quired courses* 

One  of  the  Junior  colleges  using  two  basal  textbooks  combined 
Spitaer's  Ihe  Teaching  of  Arl^etio  and  Taylor  and  Mills'  Arithmetic 
for  Teacher- liraljiing  Classes;  the  other  college  combined  Brueckner 
and  Grossnickle's  How  to  Make  Arithmetic  Meaningful  and  Taylor  and 
ICLUs  '  Arithmetic  for  Teachfeg  Training  Classes.  Two  of  tiie  Junior 
colleges  did  not  select  a  basal  textbook  for  their  special  methods 
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,      ,     TABLE  XXVn  ; 

Basal  Textbooks  Used  in  the  Methods  of  Teaching  Arithm«tio 

in  the  Junior  Oollegea 


-~  Frequency 
Author  Textbooka  Wxite  Negro  Total 


feecial  Coursea 


Taylor  and  Mils 


Arithmetic  for  Teacher-                    '  '  m 

Training  Classes  $       #  % 

Teaching  .'Arithmetic  in 

the  Elementary  Schools  $  ■  $. 
How  to  Make  Arithmetic 

Meaningful  111 

An  Arithmetic  for  Teachers  10  1 

Ihe  Teaching  of  Arithmetic  10  1 

Ginn  and  Co.  Manual  and  V;oricbook  Grades  I  to  VI  1        0  1 

No  Basal  Textbook  Z        0  Z 


Morton 

Brueckner  and 
Brossnickle 
Roan  tree  &  Taylor 
l^tzer 


Oeheral  Courses 
No  Basal  Textbook  on  the  Teaching  of  Arithmetic 


ooursea  and  the  tno  junior  colleges  that  included  methods  of  teaching 
arithmetic  in  general  courses  did  not  uae  a  basal  textbook  on  the  teach- 
ing of  arithmetic.    The  moat  frequently  used  books  were  the  textbooks 
by  Taylor  and  Mills,  Morton,  snd  Brueckner  and  Grossniekle. 

Instructors'  Comments  on  Existing  Programs 
Twenty-eight  of  the  respondents  checked  the  question  "Are  you 
satisfied  with  the  mathematical  'training*  of  the  elementary  teachers 
t4io  have  completed  your  program?"    Two  answered  in  the  affirmative  and 
twenty-six  checked  the  negative  response.    A  few  of  the  comments  tdiidi 
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were  pertinent  to  this  etudty  are  enclosed.    The  tw>  nunflsers  in  paren- 
theses precedins  the  conmontB  designate  the  number  of  required  sonester 
hours  of  content  mathaastics  and  the  number  of  required  hours  of  methods 
of  teaching  aritiunetic,  respectively.    Ihe  questionnaires  were  mailed  to 
the  mathematics  departmentsj  therefore,  it  is  assumed  that  the  ccanments 
made  "were  from  m^bers  of  the  mathematics  departments* 

The  first  tw)  cocraients  are  from  those  that  expressed  satisfaction 
Tdth  their  programs. 

(0,0)    Ours  is  a  small  college  limited  to  members  and 
prospective  members  of  our  religious  conmunity  of  teach- 
Sisters  —  Idie  Sisters  of  — .    With  the  individual  at- 
tention that  our  faculty  —  themselves  excellently 
trained  ani  lor^  experienced  teachers  —  can  give  to  our 
students,  eadti  student  receives  exactly  the  help  and 
training  she  needs. 

(0,0)   Tl^e  are  satisfied  idth  our  program  -tdth  the  under- 
standing that  their  training  is  not  conpleta.        do  not 
offer  special  courses  for  mathanatics  teadiers.  The 
demand  is  not  sufficient  at  our  school.    It  seoms  to  m« 
that  such  specialization  can  come  in  the  junior  and 
senior  years  of  college  Kork. 

The  following  coniraents  are  typical  examples  of  the  remarks  that  ac- 
companied the  negative  responses* 

(6,  6)    I  Twuld  have  no  teacher  training  courses  in  our 
junior  college. 

(0,  O)   I  would  require  all  teachers,  especially  elaaentary 
teachers,  to  take  more  mathematics ;  as  I  feel  that  elementaiy 
teachers  in  general  are  neak  in  that  subject.    The  children 
ufaom  they  teach  do  not  receive  a  good  foundation  in  the 
subject. 

(3,  0)    I  nould  require  Teaching  Arithmetic,  Plane  Oeometiy, 
Algebra,  aid  TrLgonometiy. 

(0,  3)    I  would  require  refresher  courae  and  then  methods 
of  teadiing  arithmetic  rather  than  the  combination. 


I 
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(0,  3)   I  would  require  a  three  hour  course  in  arithmetic 
content  in  addition  to  the  three  hour  course  in  methods 
of  teaching. 

(0,  3)    Introduction  of  more  cultural  subjects  to  replace 
methods  courses.    If  the  teacher  has  a  rich  background, 
it  seems  to  me  that  the  presentation  tiould  need  less 
technical  preparation.    Modem  educational  methods  stress 
altogether  too  much  ways  and  m&DSf  losing  the  full  rips- 
ness  of  matter. 

(0,  0)    I  would  offer  a  course  in  fifth,  sixt^,  and 
seventh  grade  arithmetic  —  not  a  course  in  how  to  teach 
it  but  rather  a  content  course.    In  education  coursss, 
theoretically,  they  learn  how  to  te?ch  what  they  know. 
My  idea  is  that  very  few  of  these  teachers  really  know 
sixth,  sevenlii,  and  eighth  grade  arithmetic.    How  can 
th^  teach  it? 

(3,  0)    Offer  a  course  in  the  methods  of  teaching  arith- 
metic and  a  course  in  elementary  business  arithraotic.  I 
would  also  like  to  see  the  two-year  prognun  extendad  to 
four  years. 


'  Sumnaiy 

1.  The  Junior  colleges  in  Florida,  Georgia,  Kentucl^,  Mlssissi^i, 
South  Carolina,  and  Tennessee  are  active  in  the  education  of  elementary 
teachers.    Twenty-six  Junior  colleges  in  iheae  states  reported  1,291 
teachers  qualified  for  their  elementary  certificates  betvieen  June  l5« 
19h9  and  June  15,  1950. 

2.  TtiB  total  required  mathematics,  both  content  and  methods, 
reported  by  thirty  junior  colleges  for  elementary  education  majors 
averaged  2.9  semester  hours  per  college.    The  contient  mathematics 
averaged  1.3  semester  hours;  the  methods  of  teaching  arithmetic 
averaged  1.5  smester  hours. 

3.  The  junior  colleges  did  not  agree  on  the  numiber  of  hours  or 
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typ«  C3£f  content  mathaaatics  that  should  be  required  of  elementary 
education  majors.    Ihe  required  content  mathematics  varied  from  two 
seiTiesters  of  algebra  to  one  seiSBster  of  revieir  of  arithmetic* 

U.   Fifteen  of  the  thirty  junior  colleges  required  a  special 
eouree  in  the  methods  of  teaching  arithmetic  and  tuo  others  in- 
cluded methods  of  teaching  arithmetic  in  a  general  methods  course. 

5»    Fourteen  out  of  twenty-five  junior  colleges  reported  that 
they  required  prerequisites  in  mathematics.    Ihe  average  mathematics 
prerequisites  reported  in  these  twenty-five  junior  colleges  was  .7 
unit.    Seventeen  of  the  twsni^-seven  junior  colleges  indicated  that 
they  offered  refresher  courses  in  mathenatics.    Sixteen  of  the  twenty- 
•even  reported  that  they  gave  entering  freshmen  entrance  «)xaiainationfi 
in  mathematiee* 

6.    Of  the  eighteen  construstive  comments  and  suggestions,  twelve 
indicated  tiiat  they  would  like  to  see  more  mathematics  required  of 
prospective  elcnentary  teachers.    They  did  not  agree  on  the  mathetaatics 
that  should  be  added.    Ihe  suggestions  varied  from  sixth,  SMSventh,  and 
eighth  grade  arithmetic  to  business  mathomtics  and  trigonometzy.  Two 
indicated  that  they  thought  that  teachers  should  not  be  educated  in 
two-year  institutions  and  two  indicated  that  they  needed  more  time  for 
their  work. 


CHAPTER  711  ,  r  , 

GENERAL  sum RT,  CONCLUSIONS,  AllD  RBOWMBSDATIOIB 

Ih«  purpose  of  this  study  has  been  to  analyae  the  progrems  for 
the  mathematical  preparation  of  elementary  teachers  in  a  selected 
group  of  teadier  education  institutions  in  the  Southeastern  states 
and  to  make  z*eoonsnendations  for  the  iaprorement  of  these  programs* 
A  suncnary  of  the  analysis  of  the  programs  provided  in  the  four-year 
institutions  ?ras  presented  at  the  end  of  Chapter  V.    A  similar  sum- 
mary of  the  analysis  of  tiie  programs  providiNi  in  the  junior  colleges 
was  presented  at  the  end  of  Chapter  VI.    It  is  the  purpose  of  thii 
diapter  to  present  a  general  summary  and  conclusions  and  to  state  the 
iaqjlications  of  the  findings  relating  to  the  raathamatical  education 
of  elementary  teachers.  y  .j:  <   .  . 

General  Summary  and  Conclusions 
A  summary  of  the  literature  in  the  field  of  mathematics  educa- 
tion of  elementary  teachers  Indicated  thats 

1.  Pupils  -who  have  completed  the  elementary  programs  have  been 
criticized  for  their  lack  of  ability  to  cope  -with  the  fundamental 
arithmetic  concepts  and  skills  demanded  by  their  studies  and  work. 

2.  The  need  for  better  prepared  arithmetic  teachers  has  existed 
since  the  establishment  of  the  first  schools.    Prospective  teachers 
and  teachers  in-service  do  not  have  a  mastery  of  certain  basic  matlae- 
matical  understandings.    Research  studies  atiov  that  elementaiy 
teachers  —  in-service  as  toII  as  prospectire  —  understand  only 
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About  one4ialf  of  the  principles  considered  to  be  basic  to  the  coii$)u-' 
tatiooal  processes  contoonly  taught  in  grades  one  through  six* 

3.    The  grade  pXacsaent  and  content  of  the  arithmetic  teug^t  in 
the  elementary  sdiools  has  been  fairly  unifoim  for  the  past  few  years . 
Hoiever,  arithmetic  teachers  and  those  interested  in  the  education  of 
arithmetic  teacliers  are  not  in  agreement  on  philosojiiy,  aims,  modes  of 
learning^  and  practaces  in  the  teaching  of  arithmetic* 

U.    HBCCHomendations  frwn  agencies  assigned  to  study  the  problem 
of  xMtthetaatical  education  of  elflciontaiy  teachers  and  reccraiaendetiona 
from  the  few  recent  research  studies  concerned  nith  the  problem  are 
in  close  agreement  on  the  ndnimum  raatheraatical  education  desired  for 
prospective  el«ientaiy  teachers.    The  majority  of  these  reports  reoom- 
mendt 

a*   A  bachelor's  degree 

b.    A  basic  course  in  aritiimetic  ,  ' 

G.    A  basic  course  in  general  mathematics 

d.    A  special  course  in  the  methods  of  teaching  arithmetic 

A  sumoary  of  the  certification  requireoisnts  of  the  nine  selected 

states  reveals: 

1*    Six  states  grant  a  regular  •—  non-provisional  ~  certificate 
on  a  basis  of  two  years  of  college  w>ik,  one  state  required  three  years 
as  a  minimum,  and  tm  states  at  least  a  badielor's  degree.    Two  of  the 
nine  states  grant  emergency  certificates  without  college  -nork*  The 
tendency  ia  to  require  at  least  a  bachelor's  degree  for  the  highest 
certificates  —  one  state  requires  two  years  of  college  mrk,  four  a 
badxelor's  degree,  two  a  master's  degjree,  and  two  an  earned  doctor's 


degree  or  its  equivalent. 

2*    State  certification  requirements  for  elementaiy  teadiers 
tend  to  avoid  the  inclusion  of  oobfras  in  content  mathematics  and 
the  methods  of  teaching  arithmetic  •   Tennessee  is  the  only  stat«  out 
of  the  nine  that  specifically  designated  that  elementary  education 
majors  should  complete  a  course  in  content  mathematics  in  order  to 
be  certified  to  teach  in  the  elementary  schools,  liiile  Kentucky  is 
the  only  state  included  in  the  study  that  specified  a  course  in  the 
methods  of  teaching  arithmetic  for  elementary  education  majors.  Flor- 
ida and  Mississippi  offer  content  mathematics  as  a  choice  in  a  field 
of  nozlCf  part  of  -Rhieh  is  required.    All  of  the  states,  except  North 
Carolina,  Souto  Carolina,  and  Virginia,  required  work  in  general 
metoods  and/or  materials. 

3.    None  of  the  states  included  in  this  study  required  any  more 
content  mathematics  or  methods  of  teaming  arithmetic  for  the  hi^est 
regular  certificate  than  they  did  for  the  lowest  regular  certificate. 

The  data  for  the  white  aid  negro  programs  for  the  education  of 
prospective  elementary  arithmetic  teachers  were  presented  separately. 
A  comparison  of  thess  data  indicates)  ! 

A.  The  negro  institutions  included  in  this  stix^  required  more 
hours  of  content  mathematics  than  did  the  -white  institutions  —  U.3 
semester  hours  per  institution  as  ccMiipared  with  1.8  sanester  hours. 

B.  The  negro  institutions  put  more  emphasis  on  a  review  of  th« 
grade  arithmetic  than  did  liiite  institutions  —  29.2  per  cent  of  th« 
total  content  mathematics  required  as  compared  wltJi  5*8  per  cent. 


•  *■ 

C.  In  the  courses  classified  as  Arithmetic  for  Teachers,  the 
T^te  institutions  eraphasiaed  algebraic,  geometric,  and  trigonometric 
concepts  more  than  did  Ifae  n^ro  institutions      2li.6  per  o«at  of  the 
total  items  as  compared  -vd-th  10.0  per  cent, 

D.  The  Tiiite  instructors  of  the  special  methods  courses  in  the 
teaching  of  arithmetic  had  more  college  eiucation  than  did  the  negro 
instructors.    Ten  white  instructors  held  doctor's  degrees  and  five 
tbite  and  six  negro  instructors  held  master's  degrees 

E.  There  nas  very  little  difference  betwen  the  white  aid  negro 
institutions  Tdth  regard  to: 

a.  The  per  cent  of  total  semester  hours  of  content  matlae- 
matics  assigned  to  Arithmetic  for  Teachers 

b.  The  content  of  their  general  college  mathematiss  courses 

c.  The  content  of  the  methods  of  teaching  ariliimetic  courses 

d.  The  units  of  hi^  school  mathematics  prerequisites  re- 
quired for  admission  to  the  general  colleges* 

The  data  on  Ihe  jvmior  colleges  Ihst  prepare  elementary  teachers 
■vTere  not  nearly  as  oongjlete  as  the  data  on  the  foui*-year  institutions} 
however,  a  comparison  of  Mie  available  data  reveals  t 

1.  The  average  nunber  of  elementary  graduates  reported  by  the 
junior  colleges  was  higher  thai  the  average  nmb«r  of  graduates  from 
the  four-year  institutions  in  the  same  states  —  fifty  per  junior  col- 
lege as  compared  with  twenty-nine  per  four-year  institution. 

2.  The  four-year  institutions  required  more  content  mathematics 
than  didiihe  junior  colleges  —  1.8  semester  hours  as  compared  with  1.3 


in 

semester  hours. 

3,    Ihe  foui*-year  Institutions  put  more  emidiasis  on  Arithmetic 
for  Teachers  than  did  Ihe  junior  colleges  ~  39  per  cent  of  the  total 
content  mathematics  as  coapared  vdth  zero  per  cent  for  the  junior  col- 
leges. The  four-year  institutions,  even  though  they  had  smaller  n\BB- 
bers,  had  more  content  mathematics  courses  designed  especially  for 
elementary  teachers* 

U*    Ihe  junior  colleges  put  more  emphasis  on  review  of  grade  arith- 
metic than  did  the  four-year  institutions  ~  2$  per  cent  of  the  total 
content  mathematics  as  compared  with  6  per  aent. 

5.    Bxere  was  very  little  difference  between  the  four-year  insti- 
tutions and  -the  junior  colleges  with  regard  to: 

at    The  average  number  of  hours  required  in  the  methods  of 
teaching  arithmetic 

b.    The  units  of  high  school  mathematics  prerequisites  re- 
quired for  admission. 

The  following  sunanarizations  are  made  on  a  basis  of  the  related 
research  and  the  data  from  this  study. 

Few  comparisons  can  be  drawn  from  the  related  research  and  the 
data  from  this  study,  because  the  related  research  attempted  to  analyst 
the  mathanatics  offerings  and  requirements  of  teacher  education  insti- 
tutions that  included  teachers'  collies  aid  normal  schools  that  were 
.•cattered  over  the  entire  TMted  States.    The  related  research  studies 
are  from  fifteen  to  twenty  years  old.    Ihe  majority  of  the  related 
studies  were  based  on  an  analysis  of  the  courses  listed  in  the  catalogs 
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that  Tiere  issued      the  colleges  and  narraal  schools.    Die  following 
cwclusioas  are  listed  by  the  wrLter  with  tbe  vaiderstaiding  that  the 
classifications  and  locale  of  the  Inetltations  in  some  instances  art 
not  ooiaparatle  in  every  sense.  "i-'":' 

1.   The  textbooks  used  in  -ftxe  methods  of  teaching  arithmetic  in 
the  past  eighte«i  years  have  been  produced  by  a  reLativaLy  small  group 
of  Tfiiters.    In  1932  Judd  ani  Morton  reported  on  the  adopted  textbooks 
used  in  the  teacher  education  institutions  by  the  instructors  that 
taught  "teacher-training"  courses  in  axlthmetic.    Listed  in  ordw  of 
frequent,  the  texts  were  by  Itorton,  Boantree  and  Taylor,  and  Stone- 
Msllory  and  Grossnickle.    The  most  frequently  adopted  texts,  listed 
in  order  of  frequenc^r,  used  in  the  methods  courses  included  in  this 
ttidy  were  written  by  Morton,  Brueckner  and  Grossnickle,  Heylor  and 
Mills,  and  Spitzer. 

2«    A  greater  per  cent  of  the  institutions  included  in  this  study 
specified  mathMkatlcs  as  a  prerequisite  to  admission  than  of  the  insti- 
tutions included  by  Judd  and  Morton  in  1932.    Of  101  instituUons  in 
1932,  iM-ch  were  located  through  the  United  States  and  were  members 
of  the  American  Association  of  Teachers  Colleges,  30  per  o©nt  required 
mathematics  as  a  prerequisite;  in  ihxB  19^0  study,  of  the  fifty  insti- 
tutions located  in  the  Southeastern  states  k2  per  cent  required  mathe- 
matics as  a  prerequisite.        ^  . 

3.  A  sli^tly  higher  per  cent  of  the  f  ouzv-year  institutions  in- 
eluded  in  this  study  required  content  matheaatios  of  their  elementaiy 
education  majors  than  was  reported  by  toe  1933  CJomaiission  of  the  United 
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States  Office  of  Education.    The  1933  report  was  based  on  an  analysis 
of  eLxtywslx  teachers  colleses  and  normal  schools  —  66  per  c«3t  in 
this  stutfy  required  content  nathenatics  as  c(m^ared  with  $2  per  cent 
in  the  1?33  report. 

U,    Biere  seems  to  be  a  tread  for  teacher  education  institutione 
to  increase  ihe  amount  of  mathematics  in  their  programs  dssigned  for 
elenentary  education  majors.    In  1923  Taylor  reported  on  an  analysis 
of  the  published  curriculums  of  13?  normal  sdiools  and  teachers  col- 
leges in  forty-tw)  states.    According  to  Taylor's  report,  25  per  cent 
of  the  curriculums  for  the  education  of  teachers  did  not  include  any 
content  maihematics  or  mettiods  of  teadhing  arithmetic.   /Results  did 
not  indicate  v.iieiJicr  or  not  niethods  of  teaching  arithmetic  from 
general  methods  courses  tiere  included_^  All  of  the  four-year  insU- 
tutione  and  30  per  cent  of  the  junior  colleges  included  in  this  study 
reported  st»ae  mathoaatics  either  content  and/or  methods  in  their  cur- 
riculums for  elementary  teachers .  , 

5.   The  mathematical  requirements  both  content  and  methods  courses 
of  the  institutions  included  in  this  study  are  far  below  the  minimm 
reeommended  by  the  agencies  and  research  studies  concerned  with  the 
problem  of  the  education  of  elementary  teachers.  ,  ■  '  ■  ^  ' 

A  comparison  of  the  certification  requirements  and  the  data  from 
this  stu<ty  reveal :  . 

1.    Institutions  —  four-year  as  well  as  jvinior  colleges  ~  have 
requirements  in  arittimetic  experiences  for  prospective  elementary 
teachers  that  exceed  those  of  certification  departmnts  of  Ihe  respee- 
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tive  states.    For  example,  there  is  little  difference  in  total  mathe- 
matics eaperiences  required  of  students  in  instLtutioos  from  the  six 
states  that  have  certification  requirements  of  mathematicB  content 
and/or  methods  and  the  three  states  that  have  no  such  specific  require- 
ments.   It  would  appear  that  the  nimber  of  hours  that  Kas  specified  by 
the  respective  states  was  so  low  that  it  had  little  or  no  effect  on 
the  number  of  hours  required  by  the  institutions.  >■■ 

2.    Tlie  state  certification  regulations  that  specified  mathe- 
matics content  and/or  methods  listed  their  requiraments  by  giving 
names  of  courses.    This  study  showed  that  the  institutions  did  not 
agree  on  the  concepts,  skills,  and  methods  that  should  be  included 
in  these  courses  to  meet  the  state  requireanents.        .  •  • 

Hecoiiinendations 

!nie  position  was  taken  in  this  study  that  the  first  step  in 
organizing  an.  effective  program  for  the  mathematical  education  of  eLe- 
mentaiy  teadhers  was  to  analyse  the  existing  programs.    The  literature, 
opinions  of  respondents,  and  the  data  from  this  study  strongly  aipport 
the  following  recommendations  with  respect  to  programs  for  the  raaUae- 
matical  education  of  elementazy  majors. 

Many  of  the  students  leaving  the  elementary  sdiools  are  unable  to 
meet  satisfactorily  the  mathematical  situations  ihich  confront  them  in 
their  studies  and  work.    They  are  especially  weak  in  mathwaatics  under- 
standing and  problem  solving.    A  large  number  of  these  students  have 
not  corrected  their  mathematics  deficiencies  liben  they  enter  teacher 


education  institutions  aspiring  to  be  elementary  teachers.  Wisearcto 
studies  dticm  that  teachers  that  have  completed  the  elementary  educ»- 
tion  programs  designed  for  elementary  majors  understand  about  one- 
half  of  the  ma-thenatical  concepts  and  skills  -nhich  they  irill  be  re- 
quired to  teach  in  the  elementary  schools.    These  elec»ntary  teachers 
cmnot  hope  to  lead  their  students  to  a  level  of  natheraetical  under- 
stendinc  higher  than  they  themselves  have  attained.    This  fact  of 
poorly  prepared  students  becaning  poorly  prepared  teadiers  and  going 
out  to  continue  to  produce  more  poorly  prepared  students  is  a  vicioua 
cycle  that  must  be  brcAcon  tf  the  products  of  the  elementary  sdioola 
are  to  shorr  any  marked  iaprovwient  in  mathematical  concepts  and 
skills  —  especially  unierstanding  and  problem  solving. 

Recommendations  for  Selection  of  Elementary  Education  Majors  — 
Since  the  need  for  qualified  elementary  teehhers  is  extremely  critical, 
it  is  suggested  that  the  teacher  education  institutions  continue  at 
the  present  time  to  admit  students  as  elementary  education  majors  re- 
gardless of  their  coRpetency  in  mathematics.    However,  if  the  insti- 
tutions admit  students  conditionally  idth  exceptionally  low  level  of 
competence  in  arithmetic,  then  the  institutions  must  assune  ttie 
responsibility  of  providir^  the  -willing  and  ciipable  students  -nith  the 
opportunity  to  correct  their  deficiencies. 

The  Commission  on  Post-if'ar  Plans  listed  the  basic  mathematical 
concepts  and  sicills  which  should  be  tai(ght  in  the  elementary  school 
mni  in  the  junior  hi^  school.    Until  s.  better  instrument  is  validated 
it  is  suggested  by  the  writer  that  the  itema  In  these  lists  be  used 
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as  a  basis  for  l^e  selection  or  eonstrttetion  of  a  diagnoaiie  «3canlnation. 

Recocmendations  for  Maihematlcs  Programs  for  Elementary  Education 
Majors  —  It  is  assumed  by  tiie  writer  that  every  elonentary  teacher 
should  have,  among  other  things,  a  mastery  of  the  fundamental  concepts 
and  skills  tau^t  in  elemaatary  arithmetic  and  junior  hi^  school  mathe- 
matics, as  well  as  a  clear  conc^t  of  aims  and  objectives  of  arithme- 
tic instruction,  a  desirable  jMlosophy  of  arithwtio,  an  understand- 
ing of  the  best  methods  of  learning,  and  effective  techniques  of  teach- 
ing.  Furthermore,  it  ie  the  responsibility  of  the  teacher  education 
institution  to  see  that  the  prospective  elementary  teacher  is  given 
an  opportunity  to  develop  these  assets* 

It  was  revealed  in  this  study  that  the  nisaber  of  elementary 
majors  in  the  majority  of  the  institutions,  junior  colleges  as  well 
as  four-year  institutions,  was  large  enou^  to  warrant  courses  de- 
signed for  elementary  teachers.    Mth  oie  exception,  eadi  of  the  in- 
stitutions had  available  a  large  number  of  content  mattiematics  courses. 
In  most  cases  the  mathematics  courses  that  were  required  of  eloaentary 
majors  were  planned  by  ^e  faculties  of  the  mathematics  departments 
without  consultation  with  the  advisors  of  the  el«nentazy  education 
majors.    Since  -toese  mathematics  courses  were  already  available,  many 
of  the  in8titutl(»s,  especially  the  junior  colleges,  required  prospeo- 
tive  elementary  teachers  to  take  one  or  more  of  them  rather  than  plan 
a  course  primarily  for  these  teachers.    Such  a  procedure  is  contrary 
to  the  recommendations  that  were  made  by  the  comaittees  interested  in 
the  problem. 


It  •will  tak»  intelligent  and  extensive  ettdy  to  formulate  the 
total  mathematical  experiences  that  should  be  provided  for  elementary 
teachers*    Tola  study  should  be  conducted  by  a  co»operating  group  of 
interested  educators  from  all  levels  of  instruction.    Until  this  study 
has  been  completed,  it  is  recomaended  that  tim  mathematios  and  educa- 
tion faculties  Jointly  plan  a  content  mathematics  eourse.   Such  plan- 
ning may  extend  over  several  years  and  may  involve  constant  experi- 
mentation and  evaluation  of  ideas.    Students  entering  the  elonentary 
progran  id.ll  differ  considerably  on  their  mastery  of  arithmetic. 
Recognition  of  this  fact  must  be  made  by  toe  faculties  in  the  planning 
of  the  arithmetic  course.    Those  students  iiith  very  low  level  of 
competence  in  arithmetic  should  be  given  special  attention  within 
the  arithmetic  course  car  should  be  given  special  instruction  separately 
before  taking  the  regular  arithmetic  course.   If  the  latter  procedur* 
is  folloned,  those  students  -nho  rtioir  inability  to  raise  their  level 
of  competence  in  arithmetic  raay  be  advised  to  -sjithdra-jr  from  the  tfL©- 
mentary  program.  . 

It  is  further  reootBaeaded  that  the  equivalent  of  approximately 
three  semester  hours  of  time  be  devoted  to  a  consideration  of  the 
methods  of  teaching  arithmetic.    It  is  desirable  that  this  course  be 
taught      3n  instructor  yHao  has  had  extensive  education  in  mathmatios 
and  education.    Hie  purpose  of  this  course  diould  be  to  provide  the 
prospective  teacher  with  a  unified  set  of  aims,  a  desirable  mathe- 
matical philosophy,  a  knowledge  of  the  best  modes  of  learning,  and 
effective  techniques  of  teaching.    This  study  has  shom  that  there  is 
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disagreement  as  to  the  relative  importance  of  topics  and  flcq^eriences 
to  be  provided  for  the  students  in  the  nnthods  of  teaching  arithioetie* 
It  -will  take  exhaustive  research  and  experimentation  to  draft  th« 
contents  of  a  desirable  methods  course.    •  -  •      r  . 

am<ametxigtions  for  la-Service  Education  of  ELeaentaiy  Arithmetic 
Teachers  —   It  should  be  the  responsibility  of  every  institution  to 
keep  a  detailed  record  of  the  evaluation  of  eveiy  graduate.    The  number 
of  entries  per  year  should  probably  be  inversely  proportional  to  the 
teacher's  length  of  service.    The  evaluation  of  the  teacher's  woaric 
should  be  made  by  the  teacher's  insnediate  superior  and  visiting  staff 
nember.    The  teacher's  self-evaluation  and  the  teacher's  suggestion* 
for  the  improvement  of  the  institution's  program  shovid  be  aiclosed 
in  the  record.  Wider  institution-school  relationship  should  be  en- 
couraged.   Hie  in-service  teachers  should  bo  encouraged  and  provided 
with  the  opportunity  to  take  any  of  the  recoimaended  courses. 

Suggested  Problems  for  Beseardi  '  - 

This  study  has  been  concerned  primarily  idth  the  prc^rams  for  the 
mathematical  education  of  prospective  elementary  teachers  in  the  South- 
eastern states.    Ihe  mphaeis  has  been  tovard  an  analysis  of  the  content 
mathesnatics  and  the  methods  of  teaching  arithmetic  offered  and  required 
by  the  teacher  education  institutions.    Bie  comments  of  the  staff  mem- 
bers irere  the  only  criteria  employed  in  an  attempt  to  evaluate  the 
individual  programs.    Ihe  great  differences  that  exist  in  the  amount 
and  the  content  of  the  mathematics  courses  requirad  of  pirospectiva 


eleraentaiy  teachers  irould  indicate  that  research  is  needed  on  endb. 
specific  itms  as:  Tftiat  items  aiiould  be  included  in  a  content  math*- 
»stics  course  designated  for  elementary  teadaers?  TShat  types  of  ex- 
periences should  be  included  in  the  course  designated  as  methods  of 
teaching  ariths^tic?  TSiat  teciiniqties  «re  most  effective  in  presents 
Ing  fundamental  arithmetical  concepts  and  skills?  '!?hat  are  the  most 
effective  i?ays  to  evaluate  the  -wrk  of  in-service  teachers? 


■    APPENDIX  A  • 
Questionnaire  I  and  Accotopanying  Letter 


23lj.2  N.  W.  SewGTXbh  Covirt 
Gainesville,  Florida 
April  27,  19^0 


I  an  planning  a  8tu(%r  ctf  the  matheciatical  train- 
ing given  to  prospective  elementary  school  teachers. 
Hjr  plan  is  to  interview  tiie  person  in  charge  of  the 
elementary  education  program  in  a  sample  of  Ihe  insti- 
tutions In  the  Soutiieast.    I  would  appreciate  receiving 
the  information  a^ed  for  on  the  enclosed  card  as  « 
prelude  to  ihe  study* 

This  study  has  the  ^proval  of  ny  advisory  comr- 
nittee  for  D  Ed  program  at  University  of  Florida. 


Sincerely  yours. 


Halph  1«  Xoong 


1.  Do  you  offer  a  program  for  the  training  of 
elementary  teachers  that  can  be  completed  itt 

1  ,  2       ,  3         »  h  ,  5  yeari 

of  total  college  vmrkl   Please  dieck  all  that 
apply. 

2.  Ilpproximabely  how  many  students  -sdll  hswe 
completad  each  of  the  programs  beti»»ai  Jiaae  l5, 
19h9  and  June  1$,  1950?  1  ,  2  ,  3  > 

U  ,  5  years, 

3.  Name  and  title  of  person  in  dxarge  of 
Elementary  Educaticm. 
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APISNDIX  B 
Date  Sheet  Used  in  Interrimm 


.lit? 

V  • 

_   ■     ■  \ 

Z*    Oeneral  Information:  Date  - 

1.  Institutions   _____ 

2.  Location:  ' 

3.  Enrdlmdnt:   

U,    Number  of  students  completing  a  2  year  program: 

$,    Number  of  students  completing  a  1*  year  program:   

6.    Individuals  Interviewed: 

Dept. 

 "  Dept. 

  Dept. 


II.   Types  of  programs  offered.    Listed  in  texas  of  total  time  required 

for  coQpletiou: 

 years.    (Hrs.  given  in  sera.    or  quarters  ) 


Matheaatical  requirements.  (Content  -  Methods) 


years. 


III.  OrgEniaation: 

1*   X&theaatical  education  is  under  supervision  of: 

a.  EdxBation  Dept. 

b.  Ucthematics  Dept. 

c.  Ed.  and  Math»  Dept. 

2,    Pre..Senrice  preparation: 

  years  of  general  education  foUowed  ty  professional 

education. 

(  )  Integrated  course  wark, 

3»  IBxo  forniiiLates  the  aathenaticel  requiroaent^  for  tiie  dif- 
ferent programs?  -  , 


U.    Does  each  student  hsve  a  facultj  edvisor  to  aid  him  in  the 
selection  of  his  courses?    (  )  yes  (  )  no. 

IV.    Selectivity  of  Students: 

1.   Ifhat  hi{^  school  oathematios  is  required  for  admission  to 

the  elenentaiy  progrem?  •  '       .  • 


2.    Are  freemen  given  a  mathematical  exooination  or  test  idiea 

enrolled?    (  )  yes    (  )  no* 

a.    Description  of  ihe  test:   '  " 


b.    Uses  made  of  the  test: 


c.  Do  you  have  available  results  from  state  mde  tests  yialch 
were  given  to  High  School  seniors: 


3.    Is  a  refresher  course  in  msthematics  required  if  a  student  has 
a  deficiency  in  matbematics?  (  )  yes  (  )  no. 

hi    Description  of  the  refresher  course  in  mathaMtics  i 

a.  Text:  ^ 

b.  Hours  of  credit;  ' 
0.  Content: 


Detailed  ouUiiae  of  the  woiic  offered  in  oethods  of  teaching 
arithnsetic : 

1.  Is  there  a  separate  course  for  Methods  in  Teaching  of 
Arithmetic?    (  )  yea  {  )  tio*  _ 

2.  If  there  is  not  a  separate  course,  *at  subjects  are  caabined: 


3,    Tine  allocated  to  arithmetic:  

U.   Credit  hours  for  the  cou-se:      "  •  ' 

$.    Is  the  course  required  of  all  alementaiy  teachers?  (  )  yes  (  ) 

6.    Instructor:  __._.__._____,....._..,,,«.___^  

Training:  _  ^   ■  - 

Experience  in  college:  

Experience  in  «iLeia8n-taiy  sdiools:   


7.  Text  used:  ____________________________________ 

8.  S\:?)pleinentary  texts:    '  '  ' 

(check  list) 

9.  Syllabus  of  course  or  check  list  of  topics* 
10»    Oomments  of  instructor  on  course: 
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Si5)plementary  Ibxta: 

______    1.   Ballard.    Tsachlng^e  Essentials  of  /rlthmetlCi  TMversity 

of  London  Press,  1928. 
2.    BrowneU,  Arithmetic  in  grades  I  and  11,  Duk«   fr^s,  19Ul. 
  3 .    Brueohner,  Diagnostic  and  Rwnedlal  Teaching  of  Arithmetic, 

John  ":i:iEton,  1930. 
  U.    Bruackner,  Arithiaetlo  Knowledge  and^bilities  of  Children 

in  Grades  I  aixi  II,  BdusationaL  Publishers,  191;^. 
  5.    Brueckner  and  Grossnickle,  Hoy  to  Make  Arithmetic  Meaning- 

ful,  ITinston  Co.,  19U7. 
  6.    Sudcin^am,  Elementary  Arithmetic;  Its  Meaning  and  Practice, 

GLnn  and  Con^aiy,  19U7» 
  7.    Drumond,  The  Psychology  and  Teaching  of  Nuaber,  World  Book 

Co.,  1922. 

  8.    Grossnickle  and  Metzner,  Use  erf  Visual  Aids  in  toe  Teaching 

of  Arithnetic,  Ilanbler  Ptqse,  195^^. 

  9.    KLapper,  Ke"Teaching  of  /irithmetic,  Apple  ton  Cent.,  193U. 

  10,    Lanbom,  Reason  in  /rithmetic,  Oxford  Press,  1930. 

  11,    Morton,  Teaching  of  Arithaetlc  in  the  Elementary  School. 

Silver  Burdett,  1937. 
  12.    Rosenquist,  Young  Children  Learn  to  Use  Arithmetic,  Ginn  and 

Co.,  19u9. 

  13,    Sanford,  A  Short  Histoiy  of  Mathematigs,  Houghton  Mifflin 

Co.,  1930. 

  lU.    Smith,  History  of  Mathematics,  Ginn  and  Co.,  1925. 

  15.    Sniith,  KuE^bers  and  tlumerals.  Teachers  College,  1937. 

~~*  16.    SpitzerTThe  Teaching'oriri thme tic ,  Houghton  MiffLin  Company, 
19U3. 

  17,    stem,  Children  Discoyer  Arithac-tac;  Haiper  and  Bros.,  19tt9. 

_   18,    TSiylor  and  I: ills,  /  ritlKaetic  for  jfeachor  Trainins  Classes, 

Henry  Holt  and  GcHnpany,  19U9» 

  19,    i.tieat.  Psychology  and  Xeaching  of  Ailthaetic,  Heath,  1937. 

'  a) •    y/ilson,  stone,  and  Dalrymple,  Tesching  the  New  Arithmetic, 

McGraw  Hill,  1939. 
  21.    "Arithmetic  in  General  ^^ucation,"  Sixteenth  Teajr  Book  of 

National  Council  of  Teachers  of  Mathematics. 
  22.    "me  Tbaching  of  Arithmetic,"  Tenth  Year  Book  of  National 

Council  of  Teachers  of  Muthanatics. 
  23.    "Edvcational  Diagnosis,"    Thirty-fourth  Ye<:ir  Bocdc  of  thtt 

National  Sociely  for  the  Study  of  Education. 

General  Me-tfaods; 

  2U.    Gal  try  aid  Dewey,  A  Guide  in  Observation  and  Student  Teaching. 

 25.    i<eo  ani  Lee,  Iho  Child  and  His  Gurriculun. 

  26.    Macomber,  Guiding  Child  DeVBlopment  in  the  Elementary  School^.. 

  27.    Hitter,  Methods  of  Toaehinr  in  Town  and  Rural  Schools. 


Is  any  follow  up  work  cbne  to  determine  the  success  of 
the  teacher? 


Do  you  hstire  any  specicl  classes  or  -woik  for  the  teachers 
in  the  field,  such  as  Plaining  Goaiznittees,  Policies  Coun- 
eils.  Study  Groups,  PieM  Consultant  '.Sork,  Woricshops,  etc. 

Do  ^u  give  ai^y  standardized  tests  to  students  at  th*  ood 
of  the  program?    (  )  y»s    (  )  no. 

Test!    .  •  ' 

Do  jDu  hare  say  of  the  results  available?  


Are  you  satisfied  idiii  the  ma-Uieraatical  education  elementary 
teachers  hawe  receLvod  i^jon  completion  of  your  pyogran? 
(  )  yes  (  )  no .  • ■ 


Evaluation  and  conoents: 


.  Date  from  Mathematics  Department       •     .  i 

VI.    Content  of  Mathematics  Coufses  Suitable  for  ELeiaentary  TeachflKrs. 
List  of  Courses  Hrs«  •  T«xt-Author 


VH.   Detailed  syllabi  of  all  courses  ihat  are  not  listed  under  ooiwen- 
tional  titles: 
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36.  Fundamental  operations 

37.  Indirect  measureiiBnt  with 
geometric  figures 

38.  Bo&Td  Measure 

39.  Gas  and  electric  meters 
Uo.  Latitude  and  longitude 
Ul.  Tiii»  belts 

U2.  Square  and  square  root 
1*3.  "Kbles  of  square  and 

square  root 
kkt  Square  root  by  division 
k$'  Pythagorean  Iheoiy 


I.  Introduction 
^  !•  Reasoning 
~  2.  Intuition 

3.  Deductive  Reasoning 
~  U.  Inductive  Reasoning 
"  5«  Ihe  Huniber  System 

II.   Fundamental  operations 
-vdth  whole  numbers 

6.  Addition 

7.  Check  addition 

8.  Subtraction 

9.  Check  subtraction 

10.  Multiplication 

11.  Short  cuts  in  multiplication 

12.  Oieak  by  casting  out  nines 

13.  Division 
ill.  Check  division 

15.  Order  of  operations        - ; 

16.  Operation  idth  zero  ' 

17.  Number  bases 

18.  Construction  of  number 
systm  with  any  base 

19.  Four  fundamental  operations 

III.  Fractions      "      -  ' 

20.  Definition 

21.  Proper  and  improper 

22.  Basic  laws  in  wozking  wLth 
fractions 

23.  Addition  of  fractions 
2li.  Multiplication  of  fractions 

25.  Subtraction  of  fractions 

26.  Division  of  fractions 

27.  Reciprocals 

IV.  Decimals 

28.  Meaning 

29.  Rules  for  performing  the 
fundamental  operations 

30.  Approximate  numbers 

  31,  Significant  figures 

 32.  Rounding  nianbers 

33.  Accuracy  and  precision 
3I4.  Computation  with  £g;>prasimate 
nun&}er8 

V.  Denominate  Numbers 
35.  Relationship 


VI.  Percentages 
  U6.  Definition 

li7.  Percents  to  decimals 
U8.  Percents  to  fractions 
U9.  Decimals  to  percents 

50.  Fractions  to  percents 

51.  Cases 

 52.  Gonmiission 

  53*  Profit  aid  loss 

$U.  Irade  discount  -, 
  5^.  Budgeting 

56.  Taxes 

VII.  Interest  and  discount 

57.  Interest 

58.  Balk  discount 

59.  Notes 

60.  Tables  for  exact  time 

61.  Proceeds  from  non-interest 
notes 

62.  Proceeds  from  interest 
bearing  notes 


Vm.  Ratio  and  proportion 

  63.  Ratio 

  6U.  Proportion 

  65'  Fundamental  laws 

66.  Direct  and  indirect 
proportions 

IX. Elementary  algebra 
'     67.  Definition 
~  68.  Addition 

  69.  Subtraction 

  70.  Multiplication 

  71.  Division 

^  72.  Symbols  of  aggregation 
73.  Factoring 
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7U. 
7$. 
76. 
77. 
78. 
79. 


Add.  and  Subt.  fractions 
Mult,  and  div. 
Fractional  exponents 
Zero  eoqjonent 
Negative  exponents 
Scientific  notation 


StatistioaX 


!•  Graphs  and 

Notation   

  80.  Definition 

31.  Bar 

  82.  Line 

33.  Line 
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Questionnaire  II  and  Accompanying  Letter 
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ONIVERSITr  OP  FLORIDA 
College  of  Education 
Bureau  of  Educational  Kesearoh 
Gainesville 


April  29,  19^0 


Dear  Sirt  . 

I  m  conducting  a  study  of  the  mBthfloatical 
education  given  to  prospective  elementary  sdiool 
teaehers  in  the  Sou-tiieast.    It  is  important  that  I 
WNOtre  a  report  of  the  part  plcyed  liy  the  junior 
colleges  in  this  w>rk  because  of  their  valued  con- 
tribution to  the  program.    I  would  appreciate  receiv- 
ing the  inf oraation  asked  for  on  the  enclosed  ques- 
tionnaire.   If  you  would  care  to  receive  e  copy  of 
the    sunnary  of  Ihis  report  on  -toe  junior  colleges, 
sign  your  name  and  address  on  the  bottom  of  the  last 
page  of  the  questionnaire* 

This  study  has  had  the  spprovsl  of  ny  advisory 
committee  for  Ed.  D.  program  at  the  University  of 
Florida. 


Sincerely  yours. 


Ba^ph  W.  Toung 
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Qtitstionnalre  on  Mathmatlcal  Education  of  Elementaiy  Teachers 

1.  Does        o£f«»r  a  progran 

for  the  training  of  elementary  teachers?   Yes  no 

2.  Approximately  how  many  students  wiH  have  completed  this  .. 
program  betrieen  June  15,  19h9  and  June  1$,  1950?  ' 

3.  Do  you  operate  on  terms  or  senesters?    terms  ______  sem* 

U.    Miat  content  mathanatics  courses  do  you  offer  to  prospectiv* 
eleiaentary  teachers?  V/hat  courses  are  required?    (The  fol- 
loTiLng  list  is  not  a  suggested  program  but  presented  for  your 
convenience  in  checking) 


Content  Courses 

Hours 

Check  if  •  / 
offered 

Check  if  re- 
quired of  El«n. 
teachers 

IkKt-Auttioi!' 

Basic  Mathematics 
Arithmetic  for  Teachers 
College  Algebra 
Plane  Geometry 
<E|igonometiy' 
(others) 

1$$ 


J,   Do  yovL  offer  a  coure*  In  the  Methods  of  Haachlng  Arlthnetie?   yes  ^ 

no  .    If  the  anener  is  yes:  How  meny  hours  of  credit  are  given 

for  this  course?  Is  this  course  required  of  all  prospective 

elementary  teachers?   yes  _____  no   Ihat  text  do  you  use  for  tiii* 

eotrseV 

6.   %at  high  school  prerequisite  mathematics  courses  do  you  require  for 
entrance  to  the  elementary  program*'  ______________________________ 


7.  Do  you  give  an  entrance  raathanatics  examination  or  teat  to  freahcjen? 
yes  no 

8,  Do  you  offer  a  refresher  course  in  ma-ttiematicB  to  those  iiho  are  defi- 
cient in  ma  theme  tics?    yes  ______  no  

?♦   Are  you  satisfied  idth  the  mathematical  training  of  the  elementary 
teachers  rho  have  congjleted  your  prograa?   yes  _______  no  _______ 

10.    If  you  had  sufficient  time  and  resources,  -what  changes  would  you 

make  in  your  program  for  the  training  of  elementary  school  teachers? 


^  1.  I." 
1    .         •  ■ 
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